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SUMMARY OF THE ACHIEVEMENTS OF WRAIR- CDRI COLLABORATIVE

PROJBIT NO. DAMD7-82-G-951
5

"SYNTHESIS AND SCREENING OF NEW ANTIMALARIAL MUGS"

Achievements during the period Sept. 15,1982- September 14, 1987:

1. Protocols for the following antimalarial screening test

systems have been established at CDRI.

(W) P.cynomolgi B/ A.stephensi /rhesus monkeys model has

been successfully established and the parasite has

undeagone 38 serial cyclic passages to date.

(1i) Model for blood schizontocidal efficacy of known and

new compounds in simian model has been established.

Reference drug chloroquine has shown consistently

curative action at 3 mg/kg (base) x 7 days. No

escalation of chloroquine curative dose has been observ-

ed during the period of 37 cyclic passages.

(iii) Model for radical curative (anti-relapse) efficacy

against sporozoite induced P.cynomolgi B established.

Reference drug primaquine at 1 mg/kg (base) has been

found to be consistently curative during last 4 yeara.

(iv) Model for causal prophylactic activity against sporo.,oite

induced P.cynomolai B infection hasbeen established.

Initially a 9 day treatment schedule was used for prophy-

lactic efficacy test. In view of the high priority of

prophylactic test for WRAIR programme, a shorter 3 day

treatment schedule (prophtlactic test) has been
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standardized and a dose of 1.78 mg/kg (base) prlmaquine

hass been found to be consistently curative. Besides,

prophylactic efficacy of primaquine in a single dose

administration has been established and 5.34 mg/kg dose

on day 0 has been found to be curative.

2. Screening of candidate drugs and selection of potential

antimalarial compounds for radical curative and prophy-

lactic activity developed by WRAIR and CDRI.

2.) Radical curative (anti-relapse) efficacy of newcumpounds:

a) Fifteen new compounds have been Identified to possess

radical curative activity against P.cynomolgi Ba

order of antImalarial (anti-relapse) activity

i) one compound active at 0,1 mg/kg (WR 242511) Primaquine
index
10.0

ii) Seven compounds active at 0.316 mg/kg(WR 238605,
WR249252, WR 254715, 3.16
WR 254763, CDRI 85/276.

CDRI 86/4, CDRI 86/6)

iii) One compound active atO" mg/g (CDRI 8382) 1.25

iv) Five compounds active at 1.OQmg/kg(CDRI 85/277, 1.OO

85/278, 85/285, 85/403,

86/5)

v) One compound active at 1.25mg/kg (CDRI 80/53) 0.8

2.i) Preclinical toxicology of compound CDRI 80/53:

Met emoglobin toxicity studies in beagle dogs with

compound CDRI 80/53 showed that this compound was

relatively safe as compared to primaquine and its
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toxicity was 3-4 times lower. Three month subacute

toxicity studies in two hosts (rats and monkeys) have

shown no adverse toxicity and compound is considered

sage for PhameI clinicial trials after DCI cleance.

2.iii.Precllinical toxicology of compound WR 238605 •

Compound WR 238605, selected for anti*-relapse

activity under this screening programme has undergone

subacute toxicity studies at WRAIR. The compound is

considere. safe and application is proposed to be

submitted for MDD approval.

2.iv. Causal prophylactig efficacy of new compounds

Five new compounds have been identified to possess

causal prophylactic activity in 3 day treatment schedule

(prophylactic test) against sporozoite induced infections

of P.cynomolqi B.

order of antimalarial (prophylactic) ativity

Three day test Primaquine
One compound active at O.lmg/kg (KR 242511) index

17.8

Three compounds active at 0.316mg/kg (WR 238605, 5.3

WR 225448, MR 249420)

One compound active at 31.6 mj/kg( WR 197236)

SinolL dose test

Three compounds (WR 242511, WR 23C605 and WR 225448) have

also shown prophylactic activity after single dose administration

on daV 0.
Compound WR 238605 screened at CDRI for prophylactic

activity , showed promising activity and has been selected for

UD approval by WRAIR.



PROGRESS REPORT OF THE JOINT COLLABORATIVE PROJECT NO. DAMD

17-82-G-9515 "Synthesis and Screening of New Antimalarial Drugs"

Collaboration Institutions:

1. Central Drug Research Institute,

Lucknow (India) (CDRI).

2. Walter Reed Army Institute of Research,

Washington, D.C. (U.S.A.) (4Z)

Period of Report: September 15, 1982 - September 14, 1987.

STANDARDIZATION OF SCREENING TEST SYSTEMS AT CENTRAL DRUG

RESEARCH INSTITUTE

The protocol of "Program Plan for Institution of Research

Collaboration" jointly developed in 1982 by WRAIR, Washington

end CDRI, Lucknow was aimed at the establishment of repioducible

test systems/ at CDRI)which should be comparable to the syutems

developed at WRAIR for evaluation end preclinical efficacy

trials of potential blood schizontocides and radical cuxative

and causal prophylactic antimelariaPdrugs being synthesized arid

developed by the US Army Antimalarial Drug Program and by CDRI.

Comprehensive protocols have been developed for antimalarial

efficacy tests. The test systems have been standardized using

reference drugs and have been found to be reproducible.



PRO7OCOLS DEVELOPED AT CENTRAL DRUG RESEARCH !NSTInT E, UCKNCOW

IN COLLABORATZON wIU WALIER REED ARMY INSTI1U1. OF aS : H

FOR DEVELOP14FJXT OF NEW ANTIMALARIAL DRUGS t

During the last five years, CDRI, LZuaknow, has been
close

working iqnfo.e collaboration with WfRAZ Washington for standard-

Ization of experimental models for screening of new blod

schizontocidal, radical curative (antl-relapse) and causal

prophylactic agents and the pre-clinical efficacy trials of the

compounds synthesized and developed by US Amy antimalarial drug

development programme and CORI. This Joint biomedical colaborative

research prramme has led to the establishment of reliable antL-

malarial screening models. The reproducibility of the followiog

antimalarial screens at CORX has been validated using a t-tdard

drugs and It Is encouraging to point out that our results with

the standard drugs are in close agreement with the data :,btasirpd

at AFRDIS, Bangkok and WRAIR Washington. The test systeas are

In operation and It Is proposed to keep these antimalal.il models

for ongoing collaborative programme between CDRX and WRA ER.

Rhesus blood schizontocidal test (P a

a) Maintenance of rhesus monkeys (1.m ).

Rhesus monkeys (4-5 kg) used for antimalarial scr:ening

programme are procured from approved Government contractors, and

kept Wurder quarantine for four weeks, Theme monkeys are

tuberculin tested before receivingin the primate house wd then

after every 1 to 2 months. During quarantine period monieye
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are chest X-rayed and examined for absence of blood prptooaps

and three blood smears and weekly intervals are presered for

records. Tuberculin negative monkeys free froliny blood

parasites are transferred to experimental wing and kept in

mosquito free rooms. They are supplied standard pellet diet,

seasonal fruits, vegetables and water ad liblum. Um m =keys

are kept under 12 hr photoperiodicity.

b) Parasite i Plasmodium Cynomolai B procured in 1979 from

Dr. W.E. Collins, CDC. Atlanta, has been maintained in CDRI by

successive blood induced passages as well as by cryopreservation.

During the current an WRAIR-=Rl project, the parasite i.

cYnomolSi has been transmitted through Anohetles steohe si for

37 consecutive .passages and the parasite taken from patent

infection has been used from time to time for standardization

of blood schizontocidal test using chloroquine diphosphate as

the reference drug.

For blood induced infections, the rhesus monkeys are

infected with lxlO5 paras4tized RBC in 1 m. of acid- citrate

dextrose (ACD) intravenously and blood smears are examined daily

for patency. The parasitaemia is recorded in terms of -number of

parasites /Wm 3 from thick or thin blood mears. At the patenx:y,

the parasitaemia is recorded in thick smears on the bas.s of

number of parasites per So oil immersion fields. The plrasite

number multiplied by 20 gives parasitaemi/mxm . When ntuber of

parasites /50 thick fields is more than 50, further reecrding is

made from thin films by determining the number of paras.tes/CO WBC.
3\

and parasitaemis/ m3 is calculated after recording number of
WBC/mM3 using haemocytometer. Finally when number of parasites/
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e) Determinaton of chloroquine curative dose i

(1.0 mg chloroquine base - 1.62 mg chloraquine diphosphate)

In order to detemine l0C curative dose of chloroquine

against blood induced e.sygMoai a in rhesus monkey# the initial

infective inoculum was taken from monkey infected by 8poriooites.

For conducting the blood schizontocidal test, five groups of

monkeys each were given lx~lo 5 Parasitized RBC by i/v route and

when the parasitaemia had reached 0.1 to 0.5% level (5,000 -

20,OOO=m 3 ). each group (5 monkeys) was administered chloroqulne

dosages of 1.0, 3.0, 5.0, 7.0 and 10.0 mg/kg (base) for 7 days

by oral route. Both thick and thin mers were examined daily

tto monar the course of parasitamsia. Our results show that all

the 5 monkeys at 1 mg/kg dose showed recrudescence, while thsoe

at 3.0, 5.C 3 7.0 and 10.0 mg/ml were cured radically and showed

no recrudescence till day 30. The 5 monkeys showing recrudescence

of parasltaemia at 1.0 mg/kg were retreated with the next higher

dose i.e. 3.0 mg/kg x 7 days. This dose was again found to be

curative and no recrudescence was observed till 30 days.

Revalidatlon of curative dose of chloroqulnes Three Latches

of 5 monkeys were given blood induced infection from a sporozolte

infected monkey. When the parasitaemia had reached 0.1 to 0k5%

level, they were administered chloroquine at 3.0, 5.0 and 7.0 mg/kg

(base) x 7 days by oral route, and all the monkeys were followed

for 30 days. All the three dos were again found to be curative.

Both initial curative tests and revalidation tests thus

show that 3.0 mg/kgdoses of chloroquine (base) have curative action

on blood induced P.cynomolgi B. Although 3.0 mg/kg chloroquine

has been found to be consistantly curative, we prefer to use
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s mg/kg chloroquine as the curative dose for radical curative

tests. Ihis dose we have used in radical curative tests and

we have found it satisfactory.

B. RHESUS RADICAL CURATIVE C ANTI-RELAPSE) TES? I

Simian malaria parasite E.Srnmol B, which closely

resembles to human malaria j, vax in its biological character-

istica and relapse patterns, has been used for anti-Felapse

efficacy test using 7 day treatment radical curative test..

Primaquine has been used as the.reference anti-relapse

drug and chloroquine has been invariably used as the companion

blood schizontocide. Both the drugs were administered orally.

Although chloroquine is known to have no efficacy againstitise

stages of P.gynomolqi which causes relapse of blood parasitaemia,

we have to use chloroquine as a companion blood schizontocide

in c rative doses to effectively ellminae all blood parasitaemia

frof patent monkeys. From the day of sporozoite inoculation

upto day 8, the primary tissue stages of P.cynolai B develop

in the hepatocytes and after completion of phase of primary

ex-erythrocytic cycle, the parasite invade blood and infect ;ad

blood cells. Generally,the monkeys., become patent (ie. slide

positive blood smears) on day 8-12 depending upon the sporozoite

inoculum. Once the monkey becomes patent, as shown by blood smear

examination, there is 100 evidence of establishment of sporozoite

induced malaria infection in the rhesus monkey. In order t3 study

the effect- of primaquine and related compounds on secondary tissue

stages (Hypnozoites; which cause relapse), we have to admnister

a totally curative dose of chloroquine to eradicate blood infection.
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A total curative dose of chloroquine wuld ensure elimination

of all asexual erythrocytic stag$5 and if 'the chlocoquine

dosing is inadequate, it would lead to recrudescence of parasit-

aemia, thus interfering with the interpretation of radical

curative efficacy of test compourd. Any patent infaction after

curative chloroquine treatment would be interpreted as relapse

due to failure of the antirelapse test compound.

a) Insectary z In order to develop technology for large-scale

sporozoite production for rhesus monkey inoculation, 'C, large-

scale rearing of Anooheles stephensi (NICD Strain) for tranlmission

studies had been set up. The insectary maintains routine eo.g-

laying capacity of 2000- 4000, which ensures the availability of

all the four larval instaes at all times. Rhesus monkey has

been found to be ideal for giving blood, meat to'mosquitoes for

egg laying. The l-rval stages are fed on powd -

(s -"'and maintained at 25 ± 1C. The ppaticn

starts after 8-10 days and adults emerge 36 to 48 hr later.

The adults are maintained at 26 + 1*C with relative humidity 75

to 8OX, and fed on 5% multivitamin solution.

b) Infection of mosquitoes s In order to infect the Anopheles

stephensi mosquitoes, the daily course of parasitaemia /gametocytaem-

ia in a control (untreated) monkey is recorded. Primary peak

parasitaemia is attained 7-10 days after patency and secondary peak

is observed 5-8 day 0fwes later. Mosquito infectivity studies

at CDRI during the last 5 years have shown that ideal infection

rate is obtained when mosquitoes are fed on monkeys at the

declining phase of secondary peak.
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Two to three days old female mosquitoes are Ced on

infected rhesus monkeys showing optimum gametocyte number/ratio.

The monkey is anaesthetized with sodium intraval. (20 mg/kg 1/v)

and mosquitoes are allowed to have blood" meal for 20-30 minutes.

On day 7 after blood meal, 5 mosquitoes from each of the

infected batches and dissected for determining ihe number of

oocysts on the gut. The mean number and the size of the oocysts

is recorded, which generally ranges betwoen 30-50 in number and

40-. 50) in size.

c) atisation of agorozoite number in infected mosquitoeS%

On day 13 after bloodmeal, (or one day prior to inoculation

of monkeys),, the sporozoite number in estimated in the mosquitoes

ftom the batch which has earlier been found to show high oocysts numbe

(on day 7). Ten infected mosquitoes were used for preparivsq

sporozoite inoculeim using rkvasus serum saline ;is diluent.

d) *pa aoro.oite infection t On the day of inoculation, the

required number of mosquitoes (determined from estimate count on

day' 13) are homogenized in 1:1 serum-saline mixture, and centri-

fuged at 2000 rpm for .2 min. to settle the major mosquito dabries.

The sediment Is once again suspended in ser.aline mixture,

recentrifuged and supernatant added to the first supernatant.

The total volume 4iade up with serum-saline mixture so as to

obta-in 1x10 5 - 1xlO6 sporozoites in one ml.

Each monkey is Inoculated intravenously, one ml of inoculum

and blood smear are examined daily from day 7 onwards.
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e) Determinatin of Prlmaquine curative dose z

(1 mg piJmaquine base a 1.76 mg primaquine -diphOsphate)

For the determintion of the radical curative dose of

primaquine 2 monkeys each were treated orally at 0.180, 0.316,

0.563, 0.739, 1.0, 1.3, 1.795 and 5.680 mg (base)/kg dose levels.

The treatment was Initiated when blood parasitamia reached

50O0,/mm3 and administered once daLly for seven days. The blood

smears were excained for 90 days after end of Ueatment for

appearance of relapse infection. The results sh*wed that monkeys

treated at 0.180 mg/kg and 0.316 mg/kg relapsed while monkeys

treated at higher doses were cured. The relapsing monkeys were

re-treated at 1.0 mg (base)/kg dose x 7 days and these monkeys

were cured.

Por the revalidatlon of radical curative dose, the treatment

was given orally at 1.0 mg/kg dose to 8 monkeys and 1.3 mg/kg to

5 monkeys. All the 13 treated monkeys were cured of infection.

The dose of 1.0 mg /kg (base) is being used as the standard

radical curative dose In our study. This dose of pri.maqute is

combined with 5 mg/kg ((base) chloroquine as the curative blood

schizontocidal drug. Although initial reports from Walter Reed

indicated escalation of radical curative primaquine doa and

chloroquine curative dose over the years at AFUIMS, the dose

standardization carried out at CDRh has been much more consistent

in successive cyclic pa .3agas during the last 4 years and no

escalation of primaquine/chloroquine curative doses bcn beem

observed at CaRI.
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C. Ihesus Prophylactic Test s

The methodology for initiating sporozoite induced infections

with P.cynomolgi B in rhesus monkey has been deseribed above

under radical curative test, 2- - and the same

A Ikvto da-I tLamf-thas been applied in the prophylactic test.tmodel has been

standardized for evaluation of potential causal prophylactic

compounds. In this model, the drug treatment in administered

on days-1, 0 and +1 and sporozoite infection is inoculated on

day 0. The blood smears are examined from day 7 onwards till day 70

for observing the patency in experimental animals. This model has

advantage over conventional 9 day treatment model developed by

a* Schmidt) "j.ne the treatment schedule is for shorter duration.

a) Sporozoite infection i The method for obtaining sporozoites

from A.stephensi Is described under radical curative test.

b) Drug administration : The test drug is administered for

three doses (on day -1, dag 0. day +1 of sporozoite inoculation)

orally in 10 ml. volume. The drug/teat compound is suspended in

0.3% methyl cellulose solution.

c) Determination of primaquine prophylactic dose i

For determining the prophylactic dose of primaquine,

experimental monkeys were treated at 0.316 mg/kg, 1.00 mg/kg,

1.78 mg/kg, 3.16 mg/kg and 10.0 mg/kg x 3 day, dose levels.,

Our results showed that monkeys treated at 0.316 mg/kg. and 1.00 mg/kg

became patent while higher doses of 1.78 mg/kg and above were

curative. The curative dose of 1.78 mg/kg has been revalidated

several times during the 37 successive cyclic passages of Z.

cynomolgi B and this dose Is being used ashe standard reference

dose in our study. This test system was not operational at
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WRAxR/AIRntS and has been standardized at CDRI

The following additional antimalarial screens are

proposed to be standardized at CRI. The following protocols

will be psed.

D. Rhesus Gametocytocidal/ Svorontocidal Test 8

No standatdized technique for determining gametocytocidal

activity/sporontocidal action of new compound against vivax

type of simian malaria namely P.cynomolgi B has been developed
gametocytocidal

so far. Primjaquine is the only standard/ianets edsi drug

available and there is urgent need *;D screen the primiuine

analogues which have shown high anti-relapse activities and

establish their gametocytocidal/sporontocidal activity. Under

the continuing programme of CDRi-WRAIR collaborative project, it

is proposed to initiate studies on the development of this a ltest

using Pcynomolal - A.stephensi model. The capability of

producing infectivity in the mosquitoes, recording of gaetocytaemia,

oocyst count, etc. are routinely carried out under the existing

project. The experience and .expertise available at WRAIR and

CDRI will be used to develop this new test system for developing

compounds showing gauetocytocidal activity which will have a role

in interrupticp. of transmission cycle.

Sinee number of new compounds have been identified which

are less toxic than pri aquine this new ijreening system has a

great promise to develop safe gameto'tn cidal drugs. Tho test

system for gametocytocidal/sporontocidal activity reported by

Rieckmann et a1.,1969: (Milit.Med. 1341 802-819) will be

further validated and improved to meke It more specific. Primaquine

will be used as the reference drug for standardization of the model.

tm l mlllll 1 l 1 l l 1 mm l i
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R. !R-YAt ceening of anti-malariala s

It is proposed to develop the research capability at CDRI

for long term In vltp. cultivation of _faL.cipa u and further

establish the technology for in vitzi screening of anti-

malarial drugs. The semi-automated screening facility for

large-scale anti-malarial screening will be an asset for our

programme of development of new anti-malarials. The quantitatlon

of in vitro activity will be done by incorporation of H3 -Hypoxan-

thine in culture* s incubated with drug dilutions and the

end-points will be recorded according to thu technique of

DesJardins tJ., (1979)o Antimicrobiol agents and chemotherapy

16, 710-718), milhous et aL.,(1965), Antimicrobiol agents ard

chemotherapy. 27, 525-530). The test system will be similar to

the one In operation at PRAZRWashington. High level of

quantitation can be obtained by this anti-malarial screen and

very little quantity of compound is needed for in vitro assay.



F. PROTOCOL FOR CYCLIC PASSAGE OF P.CYNOMOLGI B

P.cynomolai B in monkey attains primary peak parasit-

aemia of 4,00,000 - 8,00,OOO/mm3 in 7-8 days after patency.

The parasite number then declines without any treatment

and the secondary peak parasitaemia of 30,000-60,O00/MM 
3

is observed 4-5 days later. Initial studies at AFRIMS have

shown that maximum infectivity of mosquitoes is observed

when they are fed on infected monkeys during the secondary

peak parasitaemia. Moreover, a ratio of 3:1 for female to

male gametocytes has been found to be ideal for obtaining

maximum infectivity. In order to ensure high infectivity of

mosquitoes, the above practice is followed.

d) Infection of mosquitoe6

Two or three days old female mosquitoes (Anopheles

stephensi) are fed on infected rhesus monkeys showing optimum

gametocyte number/ratio. The monkey is anaesthetized with

sodium interval (20 mg/kg i/v) and mosquitoes are allowed to

have bdeemaae* blood meal for 20-30 minutes. Three batches

of mosquitoes are fed on each monkey on three consecutive

days. The fed mosquitoes are kept in insectary whereas the

males and unfed females from each cage are discarded.

on day 7 after blood meal, 5 mosquitoes from each of

the infected batch are dissected f(.r detexmining the number

of oocyst on the gut. The mean number and the size of the

oocysts is recorded, which generally ranges between 20-50.



b) Estimation of sporozoite number of infected mosquitoes

On day 13 after blood meal (or one day prior to inoculat-

ion of monkeys), the sporozoite number is estimated in the

mosquitoes from the batch which has earlier been found to

show high oocyst number on day 7. The infected mosquitoes

from the sample batch are anaesthetized and legs,wings, head

and abdomen. are removed. The thoraces are grinded with a

mixture of 0.5 ml saline and 0.5 ml rhesus mmx a normal serum

(total lml). With the help of a graduated capillary (or an

appendorf pipette), 5 /1 of the sporozoite suspension is applied

and spread within the etched circle of a FA slide. The

dILde is allowed to air dry, fixed in methanol (5 minutes) and

stained with Giemsa stain for 40 minutes. The number of

sporozoites/100 oil immersion fields is counted in two slides

and the mean value multiplied by the magnification factor of

the microscope gives the sporozoite number per ml of solution

or the sporozoite number/10 infected mosquitoes. (The magni-

fication factor for our microscope as determined by using a

slide/stage micrometer is 10974.' From this estimation, the

number of mosquitoes required to obtain 1 million sporozoites/

monkey can be determined.

C) Harvesting Of sorozoites for inoculation

On day 14, sporozoites are harvested from the infected

mosquitoes for inoculation into rhesus monkeys. Required

number of mosquitoes (determined on the basis of estimation

made on day 13) are anaesthetized by keeping them for 2-3 minutes

in a referigerator and their legs and wings are remoted. For

all further processes the mosquitoes are kept over ice to



maintain the infectivity of sporozoites. The head and abdomen

of the mosquitoes are removed with a scalpel and thoraces

are put -in a chilled pestle mortar for grinding. The grinding

is carried out in cold usirg Il mixture of normal saline and

normal rhesus serum. After grinding, the suspension is

centrifuged at 1000 rpm for 15 seconds at 4"C. The sediment

is discarded and the supernatant is diluted with serum/saline

mixture to get the required inoculum. (Nearly 0 of the

sporozoites are lost with the debries after centrifugation).

The whole process after anaesthetization of mosquitoes to the

inoculation of monkeys should be colspleted within 45-60 minutes.

Each monkey ..s inoculated via 1/v route with I ml of the

inoculum, and the exact number of sporozoites inoculated per

,monkey is determined from the sample inoculum.

4) Serial cyclic passage of sporozoite induced infection in

rhesus monkey.

The recording of parasitaemia in first to fifth passage

was made using thin blood films for recording patency. After

5th passage the parasites were kept frozen for nearly 4 months.

The gametocytes of the monkey infected with frozen blood were

used for infction and f .initiation of the 6th passage. In

subsequent passages,the patency was recorded from thick smears.

Improved method of sporozoite count was also introduced at this

stage following the training of Dr. S.K. Puri at AFRm4S.

7b date the strain of P.cynomolai B has oeen cyclically

transmitted through A.ehenal for 38 passages.



CORI PRIMATE ANTIMLARIAL STUDY 
(3

PLASMODIUM CYNONOLGI - RHESUS MONKEY
***S-2DOZUE -01hFD *ES**

BLDOf j..uCL!5 TEiT

WR: 1544 (CHL0tJKUIi.E) (Leterminction of curative dose)

BN:Al 20613

DATE REC'D: October, 1982

QUANTITY: 25 gm

VEHICLE: Aqueous

ROUTE: Oral

RADICAL CURATIVE TEST

DOSE (mg/kg)x 7 days MONKEY # RESULT

1.0 mg/kg 1741 Recrudescence on day 12

1 .0 rmg/kg 1742 itecrudescence on day 11

1.0 mg/ka 1745 Recrudescence on day 11

I.c mg/kg " Recrudescence an dcy 10

1.0 ,,g/kg 174 '  Recrudescence on day 10

3.0 mg/kg 17 -1* No i(ecrudesccnce till day 30

3.0 mg/kg 1 72i'4 No recrudescenca till day 30

3.0 rg/kg I74I' No recrud.scencc t'!l day 30

3.0 wg/kg 174w eo recrudescence till dsy 30

3.0 iig/ks 17*1' No recrudescence till d:y 30

*,ionkeyE retreated with chin roquine af ter rccrudesce::c, at

the lower do:3e level.



CORI PRIFATE ANTIfALARIAL STUDY
PLASMODIUM CYNOMOLGI - RHESUS MONKEY

** fefti-Tt rtfmD I ***

-LUiJU iEUCLL TEzT

WR: 1544 (CIiLJfQUI iL) (Ueterir.ination of curative dos&)

BN:AR 20613

DATE REC'D: October, 1982

QUANTITY: 25 gm

VEHICLE: Aqueous

ROUTE: Oral

RADICAL CURATIVE TEST

DOSE (mg/k ) x 7 days MONKEY # RESULT

3.0 m3/kg 1750 No recrudescence till day 50

3.0 mg/kg 1751 No recrudescence till day 50

3.0 mg/kg 1752 No recrudescence till day 50

3.0 ing/kg 1753 ;i:o recrudescencu till cay 50

3.0 c.,/kg 1754 No zecrudescenc- till Oy 50

5.0 m g/kg 1735 ['a recrudescence till da' 50

5.0 fn']/ g 1730 :o recrudescence till day 50

5.4 ,/<g 1737 i~ o recrudescence till dEy 50

5.0 mg/kg 1739 rjo recrudescence till dey 50

5.0 rng/kg . 'o recrudescence till dey 50



CDRI PRIMATE ANTIMALARIAL STUDY t5)
PLASMODIUM CYNOMOLGI - RHESUS MONKEY

***-SOROZ0TTE1 DEDE-rESF1***
'CL:.. U-. r TFE T

WR: 1544 (C, LJ(D!,UiJ) (itermination of curztive dose

BN:AR 20613

DATE REC'D: Uctober, 19d2

QUANTITY: 25 gmi

VEHICLE: Aqueous

ROUTE: Ural

RADICAL CURATIVE TEST

DOSE (mg/kg)x 7 days MONKEY # RESULT

7.0 mg/kg 1738 No recrudescence till day 50

7.0 mg/kg 1743 No recrudescence till d,-v 50

7.0 mg/kg 1744 No recrudescence till day SD

7.0 m.,/kg 1747 No recrudescence till dey 50

7.0 m.;/kg 1740 Iju recrudescence till c-y 5L

10.0 mg/kg 1727 :4o recrudescence till d=zv i2

10.0 I./kg 1729 1 zecrudescence til d ay S0

10.0 mg/k g 1729 Lo '.ecrudescence ti--Ll dcy :30

10.0 11/k g 1730 No recrudesccnc: ti. cy C0

10.0 mq/h,: 1731 a recrudescence ti..! day :0



6)
CDRI PRIMATE AUITIP"ALARIAL STUDY

PLASMODIUM CYNOMOLGI - RHESUS MONKEY
***wo4m-4- i#*C-E9- TE&T-

!3LJ)D Ir LUCE TEST

J544 (CHLQOROUINE) (devlidation of curi:ive dose)

.N: Ad 20613

DATE REC'D: October, 1962

QUANTITY: 25 gm

VEHICLE: Aqueous

ROUTE: Oral

RADICAL CURATIVE TEST

DOSE (mg/kg)x 7 days MONKEY # RESULT

3.0 my/*kg 1722 rNo recrudescence till day 28

3.0 mg/kg 1723 No recrudescence till dcy 20

3.0 mg/kg 1779 (,!o recrudescence till day -2

3.0 mj/kg 1781 iJo recrudescence till dzy 2b

3.0 mg/g 1791 No recrudescence till day 20

5.0 mrg/kg No recrudescence till d.ay 2C

5.0 mg/kg 1785 io recrudescence till day 22

5.U n.g/kg 1786 ;%o recrudescence till day 20

5.0 ig/kg 1707 rhe recrudescence til day 26

5. , mg/kg 1790 -.o rccrudsEcence till dLy 2L

7.0 Tg/kg 1773 N;o recrudesccnc2 till de 2 0

7.0 mq/l g I72] :Jo recrudescence till d n v 2-3

7.u 3/kg 1 70' ;o recru esc z I e til C.:-, 22.

7.0 J:g/!kg 17ud No recrudescenc5 till d,y 20

_ _ 7.0 /,g'. 1 72 'in recrucoscurnc- til. dzy 2 ,



Date: April .15, 1987

CORI PRIMATE ANTIMALARIAL STUDY
PLASMODIUM CYNOMOLGI - RHESUS MONKEY

SSPOROZOITE INDUCED TEST**

WR: CHL OROQUINE (Revalidation 5"Uuie5 during sporozoit -
passage No. XXXV )

BN: AU 29291

DAIE REC'D: Oct.'586 N

QUANTITY: 200 gin.C I

VEHICLE: Distilled Water Nil - C - C i-~hl. (Ck J - F 5

ROUTE: Oral 
H

BLOOD SCHIZONTOCIDALATi.91.Ty (7 day treatmen t)

DOSE (mg/kg) MONKEY ®r RESULT

5.0 4410 Cured

5.0 4413 Cured

5.0 4416 Cur ed

3.0 4412 Cured

3.0 4414 Cured

-3.0 4415 Cured

1 .0 4407 Recrudescence on day 25

-1 .0 4408 Recrudescence on day 17

1.04409 Recrudescence on day 11



(7)

CDRI PRIMATE ANTIMALARIAL STUDY
PIASMODIUM CYINOMOLGI - RHESUS MONKEY

* SPOROZOITE INDUCED TEST ***

WR: 2 9 7 5  Pi.I.iA.,UiL Leterination of curative dos3

BOh: tjUI-A tiijiLLCT

DATE REC'D:dct 1982

QUANTITY: 50 gn

VEHICLE: Methyl cellulose

ROUTE: Oral

RADICAL CURATIVE TEST

DOSE (mg/kg) x7 day(base) MONKEY # RESULT

E'pt.I 0.180 1673 .(elapse on day 10

0.10 1674 Relapse on day 10

01677 o relapse till day 120

0.56e 1679 No relapse till day 120

6.739 1600 No relapse till day 120

0.56' 1682 No relapse till day 120

1.799 1676 4o relapse till day 120

1.7935 1676 Jo relapse till day 120

5.600 1675 No relapse till day 120

5.680 161 WJo relapse till day 12C

1 .00] 1673 No relapse till day I O

1.00 1674 No relapse till day 130

*-ion'<ey retreated after re1apse at the lower dose (0.130 mg/kg) lev-



CORI PRIMATE ANTIMALARIAL STUDY
PLASMODIUM CYNOMOLGI - RHESUS MONKEY

* SPOROZOITE INDUCED TEST ***

WR: 2975 bUNC Leterinination of cur :tiv Joje

BrN: 5I -iA riOLUCT

DATE REC'D: Oct. 1982

QUANTITY: 50 gin

VEHICLE: nethyl cellulose

ROUTE: Oral

RADICAL CURATIVE TEST

DOSE (mq/kq)x 7 day(base) MONKEY . RESULT

0xJ.I1 0.316 1733 ,{elapse on c; ,
'IA

0.316 17- iRelapse on day 28

1.00 1724 No relapse till day 125

1.00 1 726 No relapse till day 125

1.3D 1720 No relapse till day 125

1.30 1732 ijo r2lapse till day 125

1 .C)a 17% Io relapse ti I da' , I0C

I .QC/ 1754 14o relapse till day 106

*,.ionke, retreated after r .. pse at the lower dose (0.316 mg/'<c) leve



(9

CDRI PRIMATE ANTIMALARIAL STUDY

PLASMODIUM CYNOMOLGI - RHESUS MONKEY
* SPOROZOITE INDUCED TEST ***

WR:2975 Primaquine

BN: IGeIA PRJI3UCT

DATE REC'D: Oct. 1982

QUANTITY: 50 gm

VEHICLE: Methyl cellulose

ROUTE: Oral

RADICAL CURATIVE TEST

DOSE (.q/kj) (base) MONKEY # RESULT

I .0 1675 do relapse till day 100

1.0 1679 Wio relapse till day 100

1 .0. 1601 No relapse till day 100

1.0 16B2 No relapse till day 100

1.0 1903 io relapse till day 100

1 .0 1904 ;jo relapse till da y 100

1.0 1906 4o relapse till day 100

I.G 1907 Jo relapse till doy I0C

1 .3 1600 'Jo relapse till day 100

1.3 1599 Wo relapse till day 100

1.3 1.900 oJ relapse till day 100

1.3 1902 i'Jo relapse till day 100

1.3 1903 No relepse till day 100



CDRI PRIMATE ANTIMALARIAL STUDY
PLASMODIUM CYNOMOLGI - RHESUS M4ONKEY

SSPOROZOITE INDUCED TEST**

WR: 2975 Primaquine

-~ BN: SIGims JUC T

DATE RECID: Oct. 1982

QUANTITY: 50 --.m

VEHICLE: s.rrasline3

ROUTE: Intra-vermous

RADICAL CURATIVE TEST

DOSE ________2 MONKEY # _________ RESUL';

1 2102 %~o relepte tii! day 10C

- 10 2109 No "relapsq- till dr~y 100

1.0 2112 No relapse till day 100

2.0 210a Na relapse till day 10D

2.C 2103 i40 relapse till day 100



-1 - I It h L

CORI PRIMATE ANTIMALARIAL STUDY
PLASMUUIUM CYNOMULGI - RIILSUS MUNKLY

* SPOROZOITE INDUCED TEST ***

WR: FRIMAGIJINE

BN: SIGMA PRODUCT RaCO

DATE REC'D: OCT. - 1982

QUANTITY: 50 gin.

VEHICLE: I-ethyl cellulose

ROUTE: oral

RADICAL CURATIVE TEST

DOSE (mg/kg) MONKEY # RESULT

1.00 2704 No rla s. ) till Da,! 10

1.OO 2705 No re a .:s, t-ill rhy 1oo

C). 56 :!753 I'L I'., . iii d.y 1I

,).56 2754 No r0lar:se till da%, I0.

.'.56 2755 . ), tii ,- , 1 Y

56 2757 r'o relaf,.n-e till day 100



2

CUI( I PIMAIL ANI IMALAIIAL :ILIUY
PLASMODIUM CYNOMOLGI - RHESUS MONKEY

* SPOROZOITE INDUCED TEST ***

WR: PRIMACUINE

STGMiA PRODUCT

DATE REC'D: Oct. 1982

QUANTITY: 50 gm.

VFHICLE: methyl cellulose

ROUT: oral

RADICAL CURATIVE TEST

DOSE (mg/kg) MONKEY # RESULT

1.00 3310 t. relao-se till Da" 100

1.00 3313 ':. r,* i till Ds . .j,

1.003288 *n.- _
__ _ .- 
O  

.. . . ". .. .. ... . . .2 8 ... .... j[:, .il .:,- - I <.a3" 1!)3

1.O C0 3291 '. r.vtilt .

-1.56 33iI Pt:[It 3n ,-,, 13

0.563 3 11 Lr *ri -1--V Jr-

3.56 3312 m r..Uv:s, ili1 ,ii" ]X)

1.56 3"1'4 r- . , t14l r, -s r

0.56 3315 r' relarse till , 1,3



PLA'S!,I'jI 6-1t cY Cil; I - ill": SUS I.11O11KEY .
____SPOROZGUTE Ir~j~f. vi TEST

WR: 2 .75 Pr ini.u ine

BN:

DATE REC'D:

QUAN~TITY: iehlC~~l~

ROUTE: oralNaC d) U2

PADICAL CUPATIVE TEST (7 3 ''~;in

DOSE (wmq/ q_;:s OWY'- RE2SUL

1.0;) 29______ 360 C___red_

i 011) 3

352 c

i.T3 ~2 1

* .j3L~. .1r~-~ t*~t .';~ ii~l-~T



2975 HIirUN

S1mP:ILJIJUCT

P c PC b: LICT . 19582

QU AN -TTY: 5 0 g m

N~CE 'ormn~l saline

FrC-UTE :Intra-venous

~ T~sT (9 day test;'

Expt.I (Sporozoite inoculation on 27.9.1903)

0.5 2103 Patent an day 19

0.5 2112 Potent on day 24

1.0 -119 Petent on day 2Z-

1.0 2110 NJo patency till day 60

Control 2102 Potent on day 5

Control 2103 Patent an day 9

,pt.II (3porozoite inocuelion on 21.93

2.00 233) N'o patency till. day' 70

2.00 2-40 N'o patency till day 70

Control 2227 Patent on day 0

xpt.III (Sporco-nite inoculation on 12.11.1903)

2.00 2231 NJo patency till day 60

2.00 222 N'o patency till day 60

Control 2229 Patent on day 9



(3)

C"D1 IF t>;1 gT:;LAA If,) f

IVR: PPIAflrAE

ATE REC'O

RO'UT E

__S__ LLn ___ . ESO-T

Contd ......

j .00 2201 No patency till day 60

1 .00 2202 No petency till day 60

1 .00 22d3 NJo patency till day 60

1 .G0 2284 Nio patency till day 60

Control 2230 Patent on day



(4)

~;:2975 Pr~i,iALUINE

BIGNA FaOIjUCT

DATE PRECS.D: Uct. 1 982

QUANTITY: 50 gm

VEHICLE: vlethy. cellulose

&OUTE: OJral

PR~jjV.\CIC_~>T (3 day tect)

'E L /k)base) ___ C.Y#_____

Expt.I (Sporozoite inoculation on 2.2.1983)

0.316 1727 Patent on day 15

0.316 i7*?R Pa~tentondy1
1.0 11*z Nopotencyti day 6

1.30 178 o patency till day 60

1.0 1741 No potencyi till day 60

313 1739 No patency till day 60

3.16 1740 io patency till dey 60

10.00 1735 ~ opatency till day 60

10.00 -,736 No potency till day 60

Control 1719 Patent on da.y 10

!731 Patent on day 11



S.~~ .." - F. .. -

..i $:,,',. . r T :,E UCEL T.ST

2975 FAI-iA..UINE

5:I~ri-A Ki,iDUCT

DATE F-EC'.D: uct. 1982

QUAJ iTY: 50 gm

VEHiCLE: lie thyl cellulose

ROUTE : Oral

P! ':i-ih L.\'2TIK_ TE"T (3 day test)

DO-E " ' s " ' EY RESULT

Expt.II (Sporozoite inoculation on 9.4.1983)

0.316 1675 Patent on day 17

0.316 1679 iZotent on day 11

0.316 1661 Hatent on day 13

0.316 1682 Patent on day 18

0.62 1600 'atent on day 10

0.62 1699 Patent on day 17

0.62 1900 Patent on day 16

0.62 1902 Patent on day 17

0.62 1902 Patent on day 17

S..."I patency till day 60

1.00 1903 Patent on day 22

1.0j 1904 Patent on day 21

I .CC 19(16 ' tent on day 21

1 .00 1 9U7 :i.trnt on day 2C

o n t... K 1 . .nt oil . 11

t -I tmmmm 0:1 C!mm



TrST -A ;

'-'1: 2 975 (Pr: 1,-iAL,U INE

L.'T--C'.D: c t. 1962

\EH C L E: l 1e thylI c e11uIo sea

:V''.iiCTL>T (3 da~y tes:-)

-xPt.III (6pcrozoite incculaticr, c'n 26.12.1933)

1 .00 2354 ?Ao patency till day 60

1.*00 2355 No patancy till day 60

'I .7a 2356 NO Patency till dEy 60

1 .73 --59 WJo patency till day 60

3.16 2 349 No patency till dj;-y 60

3.16 2351 1.0 patency till day 69

10.GC 2352 tWa patency till day 60

10.00235..o patency till day 60

Control 2'356 Hatent on day 55

2357 Patent an day 9



CLORi PRIMATE AINTIMiALARIAL STUDY
PLASNMODILJ.\ CYNOMOLGI - RHESUS MONKEY

SPORO701TE INDUCED TEST

1'. : r, CT H,(C0

. TE PECID: cr N

QUANTiTY:

\'EHCLE: ±Cel 1uloe

ROUTE- r:.

PROPHYLACTIC TEST

-)OS"- (mg/kg) N MONKEY NO.

"~'T T'~ : ro~'t.~ir.culatLio)n on

-. 22 -te~nz or. __

3.16 2221 zo~tn~ ill

-', L. V. : Szrozoite inoculation on 27.3.64

I-7



CDRI PRIMATE ANTIMIALARIAL STUDY
PLASMIODIUM CYNONOLGI1 - RHESUS MONKEY

SPOROZOIT1E INDUCED TEST

.3, RCUTHac 0 00

~TE rxE C'D: OCT. 2LE Ia, ,'

-;AN T T N':Ni - CH -(CH2.-N I,

V.E HIT: ..-hlce-uzS

RLU TE:1

PROPHYLACTIC TEST

a. 7S L' 7

3 . . otn t c 7
3.16 :: o~ t~~r en t

l~ pa tenc-. t±.

Vehicle:Czflz.rzl Ftet : Fl %

-Z3atert: % ,

-. S~~:'~z~E r-:cu Iazion o~n '

- 7 -i.*.!.,o ...-tenc'. ti 1 c~. a

z- Z.t .-n



~~AnneXL-re -

CDR[ PRIMATF , %TIMALARIAI. STUDY
I'L.ASM'01 i ul CYNONOLUI - IVIUi '.,S MlIs N

SPOROZOITE INDUCED TEST

WR: PR IMAUUINF

ON: SIGMA PRODUCT

PATE REC'D: OCT., '82 h c -7.

QUANTITY: 50 gin.

VENICLE: M-.thyl cellulose

ROUTh; Oral 3

PROPHYLACTIC TEST (3 (ay T-St)

DOSE (mg/kq) MONKEY NO. RESULT

1. Sporozoite Inoculation on 13-5-35 (SD. pasuiage ,j.:)

1.78 3220 No patency till day 70

II. 51-)ojozoite inoculution on 19-6-B5 (oiasaeN,. N'-ii)

1.78 3334 llc/)ateney till day 70

III. Spjrozoite inoculz:tion on 26-7-85 (saug ~.:C'I T )

1.78 3363 Unde2r LeSt o ,a ezcy ':iJ.
day -OT

1.78 3364 Und:r test (,,o p:eiicy :i11

day -33).



'age
CDI PRIHATE ANT IMALAR IAL STUDY

PLASI.,ODIUII CYtJOmULGI - RHESUS MONNLY

SPOROZOITE INDUCED TEST

DA\TE RECTL:

IJIJAHTITIY: H\C 0

VEHICLE: !.!e tr 1 C'M13-he

ROUTE; O~ral

PROPHIYLACTIC TEsr 3 ~ r~'t~n

D(;'-L (id~/ki) MNIE'' 1J0. 11L SUL T

32

717. Si

7 3.)



It It-!- zjrc I* ~l~ HAiI.,nTL :T :;.TL,i [i: t1TuI;Y

j (12

LL-ial cyclic p;'ssr!ea of sporozoite induced P.cvnmolp i

in rhesus monkeys.

....................... ........ ..... ..

Sporozoite Late of .ion'ley Sporozoita Lay cf
passage no. inoculation No. inoculction Patency

- (..v.)

1, 6.11.82 1617 1 x 10, Day IJ

Ii 17.12.82 1723 1 x 10 Lay 12

111 2. 2.03 1713 1 x1U0 Day 10

2. 2.33 1731 1 x ILI a y 11

IV 7. 3.d3 103_j  1 x 10) Day 10

V 9.4 .03 1021 I x 100 Lay 11

1044 1 x 100 6Day 11

VI 27. 9.83 21-2 0.6 x 1069

Vi 27. 9.53 2133 0.68 x 106

VI 7.10.0'3 2222 0.60 v. 10 9

VII 8.11.33 2227 0.70 x 106 8

VIl 12.11.22 222: 3.91 x 10 °  
9

JIi 16.11.33 22> 0.74 x 100 9

JlI 22.11.83 21:.2 1.0 x 1 5 9

dIll 17.12.53 21;'7 0.51 x 10- 9

JIII 17.12.03 233% 0.54 x 11

.III 26.12.93 22, 0.66 x IU 9

26.12.53 2357 0.G6 x 1U 6

Jill 6. I. 2
J7i 0. 5 x 1

IX 22.1 . 4 2327 t1.93 x I I"

2F1'." fl.n3 >: .;. c

,f Lb ie Ent*.........



'fable cortd .. .

S..Purozoitc Late of on S orzoite Dy C.
Lyszce no. inoculation ka. inacu!Ftion patcncy

(i.v.

6
IX 24.1.84 2231 0.81 x 1U0  9

2232 0.81 x 10U 9

IX 24.1.84 2395 0.67 x 1069

X 20.2.84 2242 G.64 x 19



ITR I ID

C'fl I r II.ITE ANTI-' ',''[IAL S'. DY

,,S-i,. pas:oe of Sporozoite inz..uced r.cvnz -ici Ei

S'CRCZOIT7 13N': EY D:'73 CF Vc;CC'I7 AY OF

(I.V.)

X. 2242 0.2.64 C. 6 4 x, 9

2325 :.3.84 C. 75:C.- 9

2337 5. 3.84 O. 751:- 9

x!. 2354 27.3.64 1.! !

2355 27.3.64 i. "'N- 10

2542 21. 6 4 C. 65:: O H

XII. 25c9 22.5.6$4 c- :MO9:

0
2642 19. .64 0.82 :,

<IV. 2644 20.7 .6 4 O. 8x:cO Z

x:V 2775 7.9.64 O.b5XiO0  9

2803 7.9.84 0. 6 =11o 6

2811 17. 10.S4 0.66XI0 6  9

2812 19. 10.64 0, 53XI0 6  10

2917 22.10.84 0. 72::106 9

,VII 2963 4.12.84 0.66X!O6  9

2964 4-12.84 0. 6 6 X1 0 6



CDRI PRIATE ANTI-I-ALARI.-L SIWDY

TAB.Z 1. Serial passages of sjxrozoite induced P.cnioxol. B

infection

Sporozoite Monkey Date of Sjrozoite Day of
Passage No. number in-culat- inoculum 2itncy

ion (i.v.

XVIII 2995 13.1.85 O.88x1 c  e

XXx 3093 22.2.85 i.64x10 -  9

XX 3159 '.4.85 0.33x10l

XXI 3199 13.5.85 0. 94 x10 ' 2

3205 23.5.85 r.94x106 8

X I T  3142 19.6.85 0. 94xlO6  8

XXIII 3367 26.7.85 0.63X106 9



SEPT. 1-l 1986

CDRI PRIi, lATE .:JTI-!A.LRIAL STO)W)

Tble 1. Serial passag9es o)f SOLVozaiLe induced P.cynomulgi E3
infection

Monkey Date of Sozrozo itc Day of
.passage No. Number inoculation inoculun patency

(i.v.)

X:fIvi 3367 26. 7. 85 0.63 x 106 9
XXlI 3456 3. 9. 85 0.76 x 10 9
)Y.V 3501 6.10. 85 0.92 x 10 8
X.VI 3556 15.11. 85 0.92 x 106 8

3611 23. 12. 65 ,'.5 x 1O 6  9

3614 23.12. 85 O.s6 x 106 9
)OVIIIi 3685 30. 1. 86 0.86 x 106 9

3705 1. 2. 86 0.72 x 10' 8

3810 13. 3. 86 o.3. x 1i 0

3812 13. 3. 8o 0.86 x 10 8

3918 25. 4. 86 2.3 x 10. 13

3923 ,5: 8 3 x 1" 12

:.:I 3990 5. 6. 86 1.," x 10$ 8

3982 6 6. 86 1.4 IOU  8

11 4059 9. 7. 86 0.5 x 106 9

4087 9. 7. 86 0.5 x 1o 9

:c'XIII 3194 18. '.. 66 0.96 x 106
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Date. April 15, 1987

CDRI PRIMATE ANTIMALARIAL STUDY

Table. Serial Passages of eporozoite induced Plasmodium cynamolgi B

infections

Sporozoite Monkey Date of Sporozoite Day of' patency
Passage No Number inoculation inoculum(i.v.)

K,-XI II 3194 18.8,86 0.96x10 6  8

3198 25.8.86 0.84x10 8

xxx IV 4241 1.10.86 1.20x10 8

4248 1.10.86 1.20x10 6  8

xxxi 4351 6.11.86 1.6x'0 6  a

4345 6.11.86 5x10 4  11

xxxvi 4245 15.12.86 0.5x10 6  9

4246 15.12.86 0.5x10 6  10

6
XXXVII 4406 23.1.87 1.25x10 8

64411 23.1.87 1.25x10 8

XXXVIII 4474. 5.3.87 0.84x10 6  a

4475 5.3.87 0.84x10 8



PROGRESS RE"OT OF THE JOINT COLLABORATIVE PROJECT NO. D*ID

17-82-G-9515 "Synthesisand screening of New Antimalarial drugs"

Collaboration Institutions s

1. Central Drug Research istitute, (CDRI)

Lucknow, (India)

2. Walter Reed Army Institute of Research,

Washington, D.C. (U.S.A.) (WRAIR).

Period of Report : September 15, 1982 - April 15, 1987.

Phase IV SCREENING OF CANDIDATE DRUGS

The WRAIR - CDRI collaborative project "Synthesis and

screening of New Antimalarial drugs" initiated in Sept. 1982,

was aimed at establishing reproducible test systems for blood

schizontocidal, radical curative (anti-relapse) efficacy and

causal prophylactic screening of new synthetic compoundk

developed over the years by the US Army Antlmalarial Drug

Programme and by CDRI and for selection of active compounds

for preclinical toxicity studies. Comprehensive protocols have

been developed for antimalarial efficacy tests:

Protocol 1. Rhesus blood schizontocidal test.

Protocol 2. Rhesus radical curative test (anti-relapse).

Protocol 3. Rhesus prophylactic test

Protocol 4. Cyclical passage of P_.cynomolai B;

These protocols have been described in detail separately

in Annexure "Standardization of screening test systems at CDRI".

The results of the evaluation of new candidate drugs

screened under the programme are described below t
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A% SCREENING OF RADICAL CURATIE (ANTI RELAPSE) CMIDATE DRUGS-

A total of 31 synthetic compounds have been evaluated

for radical curative test using 7 day treatment schedule in

sporozoite induced -P.cYnomolal B- rhesus monkey model.

Primaquine, used as reference drug, has been consistently

found to be curative at 1.00 mg (base)/kg x 7 day dose.

Chloroquine 9 5.0 mg base/kg was always administered as the

companion blood schizontocidal drug.

1) WR199507: RCGJM 53. (5-hydroxy.primaquine)

This compound was tested at 2.0 mg/kg dose in two

monkeys (No.2356, 2357) and both of them iere radicall cured.

2). RCGJM 33 : (5,.6-dimethoxy-8-aminoquinoline)

This compound was inactive at 1.58 mg/kg x 7 days in two

monkeys (No.2337, 2338). Both the monkeys relapsed on day 15

and 16 respectively.

3). CDRI 83/472- (6-methoxy-8-aminoquinoline): WR 15081.

This compound was inactive at 135 mg/kg x 7 days in two

monkeys (No.2235, 2236). Both the monkeys relapsed on day 17

and 14 respectively.

4). RCGJM 161 (6-hydroxy-8- ainoquinoline)

This compound was inactive at 2.36 mg/kg x 7 days in

two monkeys (No.2237, 2238). Both the monkeys relapsed on daV' 17.
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5). CDRX 83/383 (N-galactosio-primaquine)

Two Ireparations of this compound (a.A*orpbous, b.Crystalline)

have been tested for radical curative activity.

a). Aorphous preparation i was tested in first experiment at

3.25 mg/kg x 7 days in two monkeys (no.2279, 2280), at 1.62 mg/kg x

7 days in tuo monkeys (no.2204, 2205) and at 0.82 mg/kg in

one monkey (No.2203). All the five monkeys including the one

at 0.82 mg/kg, were cured. However, in the second experiment

five monkeys (no.2321, 2346, 2377, 2376, 2379) were tested

at the above dose (0.82 mg/kg), and all the five monkeys

relapsed on day 23, 24, 41, 53 and 16 respectively. The lower

doses 0.51 mg/kg and 0.41 mg/kg tested in two monkeys each were

inactive.

b). Crystalline preparation i was tested at 0.82 mg/kg and

0.41 mg/kg x 7 days in two monkeys each. The dose of 0.82 mg/kg

was curative in monkey No.2361 and 2369 and the lower dose

0.41 mg/kg was inactive in two monkeys (No.2367, 2368). The

effective dose 0.82 mg/kg corresponds to 0.50 mg/kg primaquine

base.

6). CDRI 83/382 (N-glucosido-primaquine)

This compound was tested in three experiments. A dose of

0.82 mg/kg x 7 days of N -glucosido-primaquine (containing

0.5 mg/kg primaquine base) was curative in 8 monkeys (expt. I -

No.2390, 2391,2393, 2397 and 2398, and Expt.II, No.2535, 2536

and 2537). The lower dose 0.41 mg/kg was tested in 11 monkeys,

out of which 3 monkeys (No.2360, 2366 and 2449) were successfully
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cured and the remaining 8 monkeys relapsed between day 21- 77.

Three monkeys at 0.20 mg/kg also relapsed between day 14-22.

Revalidation studies at 0.8 mg/kg dose with a newbatch of this

compound in 3 monkeys showed that one of the monkeys relapsed

on day 22, while other two were cured.

7. CDRI 84/136. (N-mannosido-primaquine)

This compound was tested at 1.62 mg/kg x 7 days in two

monkeys (no.2353 and 2289) and at 0.80 mg/kg in three monkeys

(no.2714, 2723 and 2724). Both these doses were curative.

The lower dose of 0.80 mg/kg corresponds to 0.50 mg/kg primaquine

base. Further studies were conducted with three monkeys at

0.8 mg/kg and 4 monkeys at 0.4 mg/kg dose level. All the

four monkeys at lower dose relapsed on day 13, 13, 16 and 16

and one of the three monkeys at 0.8 mg/kg relapsed on day 35.

The other two monkeys were cured.

8. CDRI 84/137 (N-glucosido-6-methoxy-8-amino-quinoline) -

This compound wai-ested at 5.0 mg/kg in two monkeys

(no.2330 and 2283) and the monkeys relapsed on day 14 arid 15.

9. CDRI- RCG9 (Bromoprimaquine)

This compound was tested at 3.16 mg/kg and 1.00 mg/kg x

7 days, in two monkeys at each dose level. Both the doses were

inactive.

19) WR 242511

The compound was tested in Ist experiment at 4 dose levels x

7 days (1.0 mg/kg; 0.316 mg/kg, 0.10 mg/kg and 0.0316 mg/kg dose
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levels in three monkeys each). Doses of 1.0, 0.316 and 0.10 mg/kg

were fully curative. At 0.0316 mg/kg dose, however, two

monkeys (no.2321, 2382) were radically cured, while the 3r1

monkey (no.2384) showed a relapse on day 51.

In the second experiment, five monkeys were tested at

each of thd 3 dose levels (0.316 mg/kg: 0.10 mg/kg and 0.0316

mg/kg x 7 days). All the three dose levels were curative.

Follow up studies were carried out using 3 monkeys at:

0.1 mg/g and 4 monkeys each at 0.0316 mgAg and 0.010 mg/kg dose

levels . The curative efficacy of 0.1 mg/kg dose has been re-

validated as all the three monkeys in present study were also

protected. However, four monkeys at 0.0316 mg/kg relapsed on

day 13, 14, 14 and 15, and four monkeys at 0.010 mg/kg also

relapsed on day 12, 13, 18 and 15. This compound was sent as

reference for validation of our test system and our results show

that the primaquine index of the compound seems to be 10.

11). WR 249252

This compound was tested at 4 dose levels x 7 days (1.(g/ky:;

0.316 mg/g, 0.10 mg/kg and 0.0316 mg/kg, in two monkeys at

each dose). The compound was curative at 1.0 and 0.316 mg/kg

dose levels. At 0.10 and 0.0316 mg/kg doses, the treated

monkeys showed relapse. Monkeys at 0.10 mg/g relapsed on day 23

and 60, and those at 0.0316 mg/kg relapsed on day 14 and 15%.

Revalidation studies with 4 monkeys at 1.00 mg/kg, 5 monkeys at

0.316 mg/kg and 1 4 monkeys at 0.10 mg/kg showed that all the

monkeys treated at 1.00 mg/kg and 0.316 mg/kg doses were cured.

One of the three monkeys at O. lOmg/kg dose relapsed on day 19

while the other three monkeys did not relapse during observation
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period.

12. CDRI 80/53t This compound has shown radical curative

activity at 1.25 mg/kg dose in 8 monkeys and at 2.5 mg/kg

in 5 monkeys. The curative dose of 1.25 mg/kg was again

revalidated in 5 monkeys and all the monkeys were cured.

This compound has also shown radical curative activity

at 2.92 mg/kg x 3 days in 6/7 monkeys.

Met Hb toxicity of this compound is 3-4 times lower than

primaquine as shown by beagle dog model. Further this compound

has been found to be safe in 3 months sub-acute toxicity tests

in rats and monkeys.

13. Compound CDRI 83/302: was tested at 4.0 mg/kg x 7 days

Swo monkeys. The compound was inactive as both the

monkeys showed relape on day 12 and 15 respectively.

14. Compound CDRI 83/303: was tested at 4.0 mg/kg x 7 days in

three monkeys. The compound was inactive as all the three

monkeys showed relapse on day 10, 10 and 11 respectively.

15. Compound CDRI 85/411 was tested atl.00 mg/kg in three

monkeys. Two monkeys developed patency at days 26 and 39,

while one monkey has shown no relapse till 90 days of

observation.

16. Compound CDRI 85/185: was tested at 1.78 mg/kg x 7 days

in four monkeys, and all thfour monkeys showed relapse

on day 13, 13, 15 and 34 respectively.
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17. Compound CDRI 85/276 was tested at 3.16 mg/kg x 7 days in

3 monkeys and at 1.00 mg/kg x 7 days in 2 monkeys. All the

5 monkeys at both dose levels, were cured. In the 2nd

experiment, 3/3 monkeys at 1.00 mg/kg and 3/1 monkeys at

0.316 mg/kg were cured.

18. Compound 85/277 was tested in three monkeys each at 3.16

mg/kg, 1.00 mg/kg and 0.316 mg/kg dose levels. All the

3 monkeys at both 3.16 mg/kg and 1.00 mg/kg and 2/3 mcnkeys

at 0.316 mg/kg were cured ,while the third monkey at the

lowest dose relapsed on day 45. Revalidation studies showed

that 3/3"monkeys at 1.00 mg/kg dose were again cured while

all the three monkeys at 0.316 mg/kg dose relapsed on day 18,

19 and 28.

19. Compound 85/403: was tested in 3 monkeys each at 3.16 mg/kg,

1.00 mg/kg and 0.316 mg/kg dose levels. All the three

monkeys at both 3.16 mg/kg and 1.00 mg/kg and 1/3 monkeys at

0.316 mg/kg were cured. Two monkeys at the lowest dose

relapsed on days 25 and 34.

20. Compound 85/278 was tested in 3 monkeys each at 1.00 mg/kg,

0.316 mg/kg and 0. 10 mg/kg dose levels. Two of the 3

monkeys at 1.0 mg/kg were cured, while third relapsed on day

29. At 0.310 mg/kg dose, one monkey was cured and other

two relapsed on May 22. At 0.10 mg/kg dose all the three

monkeys relapsed on dcy 10, 21 and 79.

21. Compound CDRI 85/285. was tested in 3 monkeys each at

1.00 mg/kg, 0.316 mg/kg and 0.10 mg/kg dose levels. All the

three monkeys at 1.00 mg/kg dose were cured. Three monkeys

at 0.316 mg/kg relapsed on day 15, 17 and 25. Two of the



three monkeys at 0.10 mgAg dose relapsed on day 12 an3

15, while the third monkey did not show any relapse till

day 90. During 2nd experiment, 3/3 monkeys at 1.00 mgAg

and 2/2 monkeys at 0.316 mg/kg were cured.

22. Compound CDRI 86/5 - was tested in two monkeys each at

3.16 mg/kg, 1.00 mg/kg and 0.316 mg/kg dose levels. ALl
the four monkeys at 3.16 mg/kg and 1.00 mg/kg were cured.

Two monkeys at the lowest dose 0.316 mg/kg relapsed on day

22 and 27.

23. Compound CDRI 86/4 : was tested in two monkeys each at

1.00 mg/kg and 0.316 mg/kg dose levels and both the doses

were curative as none of the four monkeys relapsed during

observation period. During validation of curative dose,

2/2 monkeys at 1.00 mg/kg and 2/3 monkeys at 0.316 m/kg

were cured. One monkey at 0.316 mg/kg relapsed on day 59.

One out of two monkeys at lowest dose of 0.10 mg/kg

relapsed on day 12, while other was cured.

24. Compound 86/216 was tested in two monkeys at 3.16 mg/kg

and 1.00 mg/kg dose levels. Both the doses were non-

curative as monkeys at 3.16 mg/kg relapsed on day 15 and 18

and monkeys at 1.00 mg/kg relapsed on day 14 and 22.

25. Compound 86/217 was tested in 3 monkeys at 3.16 mg/kg

dose and all the 3 monkeys relapsed on day 14, 15 and 15

respectively.

26. Compound WR 254715 was tested in two monkeys each at 1.00 mg/kg

and 0.316 mg/kg and all the four monkeys were cured. In

the 2nd experiment this compound was tested in two monkeys
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each at 0.316 mg/kg and j.lO mg/kg doses. Both monkeys

at 0.316 mg/kg and 1/2 monkey at 0.10 mg /kg was cured while

other monkey at lower dose relapsed on day 46.

27. Compound WR 254763 was tested mu in two monkeys each

at 1.00 mg/kg and 0.316 mg/kg dose le iels and all the

four monkeys were cured. In the repeat experiment, two

monkeys at 0.316 mg/kg were cured while two monkeys at

lower dose of 0.10 mg/kg relapsed on day 36 and 50.

28 Compound CDRI 86/6: was tested in 3 monkeys at 1.00 mg/kg

and in 2 monkeys at 0.316 mg/kg dose. Both the doses were

curative as none of the 5 monkeys showed any relapse during

the observation period.

29. Compound CDRI 86/7 was tested in 3 monkeys at 1.00 m/kg

and in 2 monkeys at 0.316 mg/kg. Both monkeys at lower

dose of 0.316 mg/kg relapsed on dai 12, and 13. Two of the

three monkeys at 1.00 mg/kg dose relapsed on day 12 and

20 while the third monkey was cured.

30. Compound WR 238605 was tested in two monkeys at 0.316 mg/kg

dose x 7 days. Both the monkeys remained negative till

day 100 after the end of treatment. This compound was

also tested in a single dose regimen. Three monkeys

treated at 2.212 mg/kg single dose( - 0.316x7) did not

show any relapse till day 100 and were cured.

31. Compound WR 197236 was tested in two monkeys at 13.0 mg/kg

dose; one of the treated monkey (No.4348) relapsed on day

95 after end of treatent while other monkey was cured.
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B. Screening of candidate drugs for causal prophylactic activity."

A total of 23 synthetic compounds have been evaluated

for causal prophylactic activity using sporozoite induced

infectizns of P.cynomolai B in rhesus monkeys in either 9 day

treatment schedule/ 4,---. three day treatment schedule/

single dose bioassay studies. The curative doses of

primaquine (base) used as the reference drug were established

as follows i

a) 9-day treatmest schedule

Primaquine 1.00 mg/kg x 9 days

b) 3-Day treatment sehedule.

Primaquine 1.78 mg/kg x 3 Days. Most of the candidate

drugs have been screened using 3-day schedule.

c) Single dose Bioassay.

Primaquine 5.34 mg/kg x 1 dose on day 0.

1) RCGJH 52 (5-methoxyprimaquine)

This compound showed causal prophylactic activity at

2.23 and 1.11 mg/kg dose x 9 days in two monkeys each.,

2) WR199507: RCGJM 53 (5-hydroxyprimaquine)

The compound was toxic after 2 doses at 2.12 mg/kg after

intravenous administration, but at 1.06 mg/kg dose x 9 days by

oral route, the compound was inactive, when tested in 3 day

treatment schedule; the compound was inictive at 10.0, 3. 16;

1.00 and 0.316 mg/kg doses in two monkeys each.
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3). WR250016/ RW=GTM 55 (5-hydroxy-6-desmethylprimaquin8)

The compound was inactive in 2 monkeys at 2.01 mg/kg x

9 day dose by intravenous route. The compound was also

inactive when tested orally at 4 dose levels (10.0. 3.16, 1.00

and 0.316 mg/kg x 3 days) in two monkeys each.

4). CDRI 83/472;WR 15081 (6-methoxy-8-aminoquinoline)

The compound was inactive in 2 monkeys at 1.35 mg/kg x

9 day dose by intravenous route. The compound was also inactive

when tested orally at 4 dose levels (10.0, 3.16, 1.00 and

0.316 mg/kg x 3days) in two monkeys each.

5). RCGJM-33 (5,6-dimethoxy-8-aminoquiiol Ine)

The compound was testerat 1.58 mg/kg x 9 days by both

intravenous/oral routes in the two monkeys each,and was found to

be inactive.

6). RCGJM 162 (5-hydroxy-6-methoxy-8-aminoquinoline).

This compound at 2.94 mg/kg dose was toxic in two mon)ceys

after intravenous administration whereas at 1.47 mg/kg dose x

9 days it was inactive in two monkeys by oral route.

7). WR6890; RCGJM 161 (6-hydroxy-8-amioquiboline)

This compound at 2.36 mg/kg dose x 9 days was inactive

in two monkeys by intraVenous route. In the three day treatment

schedule via oral route, this compound was curative in 2

monkeys at 10.0 mg/kg dose while lower doses of 3.16,1.00 and

0.316 mg/kg in two monkeys each were inactive.
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8). CDRI 83/383 (N-galactosidoprnmaquine)

This compound was tested in two monkeys each at three dose

levels (3.25, 1.62 and 0.51 mg/kg x 9 days) by oral route and

it was found to be active at all the three dose levels.

9). CDRI 83/382 (N-glucosidoprimaquine)

This comppund was tested at three dose levels (four

monkeys at3.25, two monkeys at 1.62 and two monkeys at 0.51 mg/kgx

9 days) by oral route, and it .was found to be active at all

the three dose levels.

10). WR 242511

The compound was tested orally in two (periments. In

.Expt.I, four, dose lesels (1.78, 1.00, 0.316, 0.10 mg/kg x 3 days)

were tested by oral ,administration in two monkeys at each

dose level. All the four doses were found to be curative.

In Expt.II, three dose levels were tested ie. two monkeys

at 0.316 mgAg, five monkeys at 0.10 mg/kg, and two monkeys

at 0.0316 mg/kg x 3 days. The doses of 0.316 and 0.10 mg/g

were consistently, curative.- However, the lowest dose (0.0316

mg/kg) was inactive.

Since this compound had been found to be active at 0.1

mg/kg dose in the three day model, its activity in single dose

bioassay was also studied. In the Ist experiment, this

compound was administered at 0.30 mg/kg (single dose) to two

monkeys each on day -2 or -1 or day 0. However, none of the

monkeys was protected and all the six monkeys became patent

between day 9-14. In the 2nd experiment, two monkeys each
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were treated at 0.95 mg/kg (single dose) on day -5 or -3 or

day 0. While both the monkeys treated on day 0 were prctected

after challenge infection, the remaining four monkeys

treated elther on day -3 or -5, became patent between day

10-11.

WR 225448.

The compound was tested orally at 4 dose levels

(1.78, 1.00, 0.316 and 0.10 mg/kg x 3 days) in two monkeys

each. All the doses were curative.

In the revalidation studies, the compound was tested in

5 monkeys each at 0.316 mg/kg, 0.1 mg/kg and 0.316 mg/kg dose

levels. A&" th i "- m - a ... .8;3 -

-All the five monkeys at highest dose of

t.316 mgA/kg were protected. Four of the five monkeys tested

at 0.1 mg/kg became patent on day 15, 16, 16 and 20, while one

monkey was protected at this dose. At the lowest dosf

0.0316 mg/kg, four monkeys became patent on day 12, 13, 14

and 24 and one monkey was cured.

This compound has been found to be active at 0.316 mg/kg

dose in the three day treatment schedule. For single dose

bioassay, this compound was administered at 2.84 mg/kg dose

(- 0.316 x 9) to two monkeys each on day -5 or -3 or day 0.

The results showed that after sporozoite inoculation on day 0,

monkeys administered compound on day 0 or -3 were protected

while two monkeys treated on day -5 became patent on day 13

and 17.
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12. WR 238605.

The compound was tested orally at 4 dose levels (1.78,

1.00 0.316 and 0.10 mg/kg x 3 days) in two monkeys each.

The doses of 1.78, 1.00 and 0.316 mg/kg were dound to be

effective, while one of the two monkeys at 0.10 mg/kg dose

became patent. Revalidation studies have shown curative

action at 0.316 mg/kg in 5 monkeys, while the lower dewem

doses (0.1 mg/kg and 0.0316 mg/kg) were inactive in 5

monkeys each.

This compound has been found to be active at 0.316 mg/kg

dose level in the 3 day treatment schedule. For the single

dose bloassay, in the first experimet, this compound was

administered to two monkeys each at 0.948 mg/kg single dose

on either day -2 og -1 or 0 of sporozoite inoculation.

One of the two monkeys administered drug on day 0 was cured

while remaining 5 monkeys became patent between day 10-12.

In the second experiment, with fresh sample of the compound,

two monkeys each were administered this compound at 2.84 mg/kg

single dose on day -5 or -3 or 0. Both the monkeys treated

on day 0, and I of the 2 monkeys treated on day -3 were

protected, the other monkey treated on day -3 became patent on

day 16 and two monkeys treated on day -5 were patent on day

11 and 14.

13. CDRI. RO 9 (Bromoprlmaquine)

The compound has been tested oraLly at two dose levels

(3.16 and 1.00 mg/kg x 3 days) and it has shown activity

in one of the two monkeys at 3.16 mg/kg dose, while the lower
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dose (1.00 mg/kg) was inactive.

14. WR 249420t Was tested at 1.78, 1.00, 0.316 and 0.10 mg/kg

x 3 day dose level, employing 2 monkeys for each dose.

All the monkeys at doses 0.10 to 1.78 mg/kg were cured

as no patency was recorded upto observation period of

70 days. In the 2nd experiment two monkeys were treated

at each of the three dose levels. i.e. 0.316 mg/kg,

0.10 mg/kg and 0.0316 mg/kg. Both the monkeys at 0.316

mg/kg were cured while the monkeys at 0.1 mg/kg became

patent on day 12 and 14 and those at 0.0316 mg/kg became

/atent on day 9 and 10.

15. WR 7295 : was test ed in two monkeys each, at dose level

of 10.0, 3.16 and 1.00 mg/kg. None of these doses

was curative.

16. WR 93133 : was tested in two monkeys each at 10.0,

3.16 and 1.00 mg/kg dose levels. None of these doses

was curative.

17. WR 194905: was tested in two monkeys each at 10.0,

3.16 and 1.00 mg/kg dose levels. None of these doses

was curative.

18. WR 190729: was tested in two monkeys each at 10.O, 3.16

and 1.00 mg/kg dose levels. None of these doses was

curative.

19. WR 158124: was tested at 10.0, 3.16 and 1.00 mg/kg an

2 monkeys wach. None of the doses was curative.
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20. WR 214235: was tested at 3.16 and 1.0 mg/kg in

2 monkeys each. None of the doses was curative.

21. Compound WR 226626: was tested in two monkeys each at

10.0 mg/kg, 3.16 mg/kg and 1.00 mg/kg dose levels.

None of 48a these doses were curative as all the

monkeys at 3 dose levels became patent on day 9 or 10.

22. Compound WR 249252: was tested in two monkeys each

at 0.316 mg/kg, 0.10 mg/kg and 0.0316 mg/kg dose

levels. Monkeys at 0.316 mg/kg dose became patent

on day 14 and 19, those at 0.10 mg/kg became paten(:

on day 11, and two monkeys at 0.0316 mg/kg became

patent on day 9 and 10.

23. Compound WR 197236: was tested in two monkeys each at

31.6 mg/kg and 10.0 mg/kg dose levels. Both the monkeys

at 31.6 mg/kg were cured while monkeys at 10.0 mg/kg

dose were patent on day 12 and 33.



Tables Summary of the results of Radical curative ectivity of

primaquine against sporozoita induced infection of P.cynomolqi

B in rhesus monkeys.

Dose mg/kg No. of monkeys Relapse on day
Protected/Treated

0.18 0/2 10,10

0.316 0/2 18,28

0.56 6/6 Cured

1.00 30/30 Cured

1.30 7/7 Cured

3.16 2/2 Cured

10.00 2/2 Cured
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CDRI PRIMATE ANTIMALARIAL STUDY
PLASMODIUM CYNOMOLGI - RHESUS MONKEY

SPOROZOITE INDUCED TEST

OH. Rv 199 570 5rc J: 3) mto

)ATE REC D: C 9T. 
1w-

QUANTITY: Nth-

VEHICLE: "THYL Ci'LLJLO E

ROUTE: C7TL

RADICAL CURATIVE TEST

DOSE (my/kg) (- MONKEY NO. RES L

2.0 2353 io relapse till day lOC

2.0 2.37 o rela-se till day ic.
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CDRI PRIMATE ANTIMALARIAL STUDY
PLASMODIU14 CYNOMOLGI - RHESUS MONKEY

** SPOROZOITE INDUCED TEST ***

fig: RCGJm 33

BN:

DATE REC'D: Oct. 1983

QUANTITY:

VEHICLE: Normal saline

ROUTE: Intra-venous

RADICAL CURATIVE TEST

DOSE (mqj/kg)kbase) MONKEY # RESULT

1 .58 2337 Relapse on day 15

1.58 2338 kelapse on day 16



(12)
CDRI PRIMATE ANTIMALARIAL STUDY

PLASMODIUM CYNOMOLGI - RHESUS MONKEY
* SPOROZOITE INDUCED TEST *

)JW: CDRI 83/472 ( 1oR fs-oel)

BN:

DATE REC'D:

QUANTITY:

VEHICLE:Normal saline

ROUTE: Intra-venous

RADICAL CURATIVE TEST

DOSE (mg/kg)(base) MONKEY # RESULT

1.35 2235 Relapse on day 17

1.35 2236 Relapse on day 14



{t i.i

CORI PRIMATE ANTIMALARIAL STUDY
PLASMODIUM CYNOMOLGI - RHESUS MONKEY

* SPOROZOITE INDUCED TEST ***

W(: r1CGJm 161

BN:

DATE REC'D: Oct. 1983

QUANTITY:

VEHICLE: Normal saline

ROUTE: Intro-venous

RADICAL CURATIVE TEST

1OSE (mg/ka) (base) MONKEY # RESUL"

2.36 2237 Relapse an day 17

2.36 2238 Relapse on day 17



CORzI PRIMATE ANTIMIALARIAL STUDY
PLASMODIUM CYNOMOLGI - RHESUS MONKEY

SPOROZOITE INDUCED TEST

1K: CD?.I 63/333 (Amorpnous)

F ~ 'E REC'D: c0  -

VEHICLE: 1427-YL CZLLULOSE 3~

RADICAL CURATIVE TEST

DC' E (mg/kg) s.)MONKEY NO. RESL LT

1 r 3.25 227 9 -~o relec.se till 6' 12

1.62 No releose till da 100o

1.62 2 zy ~ rela ,se till 0ev ID20

6221 , 3 ]K o rela.,-e till da-,l)C

0._51 2 2.2 3 RI;'lapse on d~v 45 __

-. 12 22 Relaose or._6-_67 ___

-T. 1!. 0. 32 2eas on 6v22

0.82 2346 Relapse on day L4

r. R

Eec~ r



CDRI PRIMATE ANTIMIALARIAL STUDY
PLASMIODILM CYNO,%OLGI - RH-ESUS MONKEY

SPOROZOITE INDUCED TEST

V~R:C:D-.I 63/383 Crystailin-

-.TE REC'D:

Q,'ANTITY: Nt#- c CtkT~d

VLHICLE: .2Z-77Y-L CELJXULCS-

ROUTE:

RADICAL CURATIVE TEST

[)CIS[ (mg/kg) (base) NIONKEY NO. RES LT

0. £2 23 1 i N:o relaeose till loo10

-. 82 I 3 o rel=a-se ti-l day 100

0.41 23 37 Relaose on d av Z25

0.41 23E Relanse zfl day 25

No .. 32 rocbase Is ecu--il:nt to .50 r .c,,c rimraqu~ine base..



CDRI PRIMATE ANTIMALARIAL STUDY
PLASMODIUM CYNOMOLGI - RHESUS MONKEY

SPOROZOITE INDUCED TEST

WR: CDRI 83/382

)ATE REC'D:

QUANTITY: OH fr (Ck, - N ;1C,

VEHICLE: 1e:-icellulose

ROUTE-

RADICAL CURATIVE TEST

DOSE (mg/kg) (bg'MONKEY NO.' FESI. Ll

I. 0.82 2393 o e1s- %L1o' 3

0.82 2 3 91 .crelazse til ':0O

0.82 23913 --o rela-se t.l ~ 00

3.8 2 2397 '.o relrse? till 6,'., 103

0.982 2 393 >~relaose t il 11d 3'.

n. 41I 2 3o re1azse ji' *j=z, - 2

0.12365 zRe1lzS- on g av E ____

0.41 2366 :'o re)Ans t4,i _____

1: 7 0I .41 2 4- nP - ______

2 4 e tl- .- -



CDR) PRINIATE ANTIMALARIAL STUDY
PLASMIODIUM CYN0.MDLCI - RH-ESUS MONKEY

SPOROZOITE INDUCED TEST

VVR: C-0711 63/382 &d.

N: k.; 0

A TEC REC'D:

QUANTITY: a~

VEHICLE: Methyl cellulose

ROUITE: Oral

RADICAL CURATIV'E TEST

D)OSE (mg/kg) (base) MONKEY NO. RESL LT

0.3 239 Relaose on day 36

0.41 2 35 1 Rel2: ose on day 53

0.41 232 Relase on da'. 40 _____

D.22356 Rel-=ose on dav. 19 ___

p20 2529 Relaese on-day 22_____

.20 229 Rejanse : n dz.' 24 ____



COR RI r*AEn tTrp ,i~A SIU'JY -

P!ASM'OD IUM~ CYNUIM!*LGI - Ili[ ;IJS I;ONK:EY ~~~
**SPOROZOITE IIJLUCLD TEST *

(~Vl)~~:I.'nr 's.-ults)

BN: T

DATE REC'D: l7-2-

QUANTITY: 2 (,,m.

VEHICLE: MethY]. Cellulose

ROUTE: oral I-C cI)-t4-

RADICAL CURATIVE TEST( 7 day treatmn-nt)

DOSE (nig/kg) base *MONKEY #/ RESULT

a9 ~ -s , Jn di ay2 2

33704 i-ured

C..eP 3740 c-ured

*Chi-r-cuine ') 5 mci/kg (bas.') x 7 days s used ast,-,e

C aflfl)fl drug-

0.3 mr-!/kAg of the compound §-riM.;quine- cluc~sida) ir3 eoiual

to 0.5 mg/kg_ prirnquine h-se.



(7)

CDRI PRIMATE ANTIMALARIAL STUDY
PLASMODIUM CYNOMOLCI - RHESUS MONKEY

SPOROZOITE INDUCED TEST

6.N13 (Pimqi X-

D)ATE RECID J:.Zy, 19-4J

QUANTITY: N-i C. ~N-~ai1,

VEHICLE: .. t2hl cellulose ci1  3

ROUTE:-r~

RADICAL CURATIVE TEST

ThOSE (mg/kg) (bas-:) MONKEY NO. RE5EK-

1.62 2 233 ~ ~ ~ ~ ~ .,-~__

1.62 2239 1 o relnapse t _____day)_10

0.80 2 71 I-o relapse _t-I U. IC103

3. 30 2723 oz r e 1 e r 6l da, I

0.30 272- 1* rel;azse rt*lj 6=_,___

Not: C.L ma/kc base is uiThtto.S mAv~u'



(it'.e 16)

CDRI PRIMATE ANTIMALARIAL STUDY
PLASMODIUM CYNOMOLGI - RHESUS MONKEY

***SPOROZOITE INDUCED TEST***

WR: --DRI 84/136 (revalid.Lio:j'

BN: lInd

DATE REC'D: 14-6-1985

QUANTITY: 200 mg. 113O ,

VEHICLE: Methyl cellulose

ROUTE: oral . 4

0N X- Nt-W fnsdCHl3

RADICAL CURATIVE TEST ( 7 day treatinit)

DOSE (mg/kg) base * MONKEY RESULT

0.80 321£ ti-lAis nn dA,, IS

F0 Cured

,.So 3195 Cured

0.40 3213 Relapse on day 16

321.4 r1mase -n da. 13

0.40O 3218 T, ]as' on d-v 16

.40 3221 R.-a; se n day 13

*Chloroauine § 5 mg/kg b-,se x 7 days was used as

c smpanion drug.

0.80 mg/kg of the cm.--und (Primaquine inannoside) is

eqlual to 0.5 mg/kg primquin3 base.



CDRI PRIMATE ANTIMALARIAL STUDY
PLASMODIUM CYNOMOLGI - RHESUS MOCNKEY

SPORC'ZOITE INDUCED TEST

WR: C734B/137

DATE REC'D:

QUANTITY: Nit- hc'

VEHICLE: I~ t\ cellulose

ROUTE: Cra 1

RADICAL CURATIVE TEST

DOSE (rm-g/kg) (base) MONKEY NO. -RESL L

- -~ ' 24 -



CDRI PIMATE ANTIMALARIAL STUDY
PLASMODIUM CYNOMOLGI - RHESUS MONKEY

SPOROZOITE INDUCED TEST

\VR: C C?,I RCG 9 (Br r-n:cuine)

I EPEC'DT 1S84

QUANTiTY: 50 Mo.

VEHICLE: 1'ethyl cellulose

ROUTE:C-a

RADICAL CURATIVE TEST

DOSE (mg./kg) (bas? MONKEY NO. RESL LT

3.16 27 Pel-se on d.v 27

3.i6 2779 R .I , S -onc 7

1.00 27C::0 Relaose on d " 29

2.00 27z2 Relapse on dp,. 14



CDRI PRIMATE ANTIMALARIAL STUDY
PLASMODIUM CYNOMOLGI - RHESUS MONKEY

SPOROZOITE INDUCED TEST

WIR: 2 .311

Cki3

.'\TE REC'D: bi€. 19 ax

Q U ANTITY : " . b h- c3- ,, -

VEHICLE: .tlv 1 cellulose

ROUTE: Cral

RADICAL CURATIVE TEST

DOSE (mg/kg) (baS2. MONKEY NO. RES( LT

1.0 23-7 I re_-se til1 day 11

.0 23 62. !3 relacse till da' OC

1.0 233 -3 Eo r la pse till day 3Z.3

3.316 23 5 Io rele: -e til l 5 a i. .

'.316 2330 I'o re1 e t i.l a,,,,  !00

:.-316 2 iEo rela: e till 1" ,

CLI 0 237 io relaose till day I:.

10O 23 3 o rela s-2 till - A

.1 0 2 -: o 1 r e l a S t i l l a y I -

.)316 23 -  :o ielz. _ til - v -

.-.- -[ - - . ...- -

C,31 . r - i



,I1)

CDRI PRIMATE ANTIMALARIAL STUDY
PLASMODIUM CYNOMOLGI - RHESUS MONKEY

SPOROZOITE INDUCED TEST

W.: 2425 1 (Reitalidation results'

DAJE REC'D: 2E2

QUANTITY:

VEHICLE: thvl cellulose

ROUTE:

RADICAL CURATIVE TEST

DOSE (mg/kg) (bSze) MONKEY NO. RESt j

I 0. 3:6 2502 1Vo rela.-se ti!P d~y 1.v,

0.3 6 2 ,  i . ---  till on

0.3le 2511 !'o r-lapse till day !0

0.31 2513 !:o relapse till cay 10

O. 36 2514 bo relapse till ay 13D

.5 2316 No relaose till &a j 20-

0.10 2517 Io relaose till da 103

2518 No relase till day oo

0.i0 2'52 !: rel s- t4 -

3.20 2523 11z relazse ti' d-y !0 2

3. C316 2521 "o 3 25 l_-)

O.02 5 2 2, e _ ___-

. .. . . . . t . . . . .



(P.. :1'J)

CDRI PRIMATE ANTIMALARIAL STUDYPLASMODIUM CYNOMOLCI - RHESUS MONKEY
* *'SPOROZOITE INDUCED TEST***

(Ravalii: ,tir reailts)
WR: 242511

BN: 73592 C ,)

DATE REC'D; DEC. 1982

QUANTITY: 2 c.. n/Jo 0 -

VEHICLE: Methyl cellulose

ROUTE: oral "

RADICAL CURATIVE TEST ( 7 day treatment)

DOSE (mg/kg) bas a MONKFY RESULT

0.10 3759 Cured

j. 10 3767 .Cured

0.10 3826 Cured

o.0316 3821 Relapse on day 14

0.0316 3223 Relaose on day 11,

0.0316 3B29 Re'lase on day 13

0.0316 3164 Relapse on day !,:

0.010 3822 Relapse on day 13

0.010 3825 Relapse on day 15

0.010 3628 Relapse on day 13

0.10 3766 Relapse on day 12

*Chloroquine 5 mg/kg )as, c 7 day was used as the

comoanion drug.



CDRI PRIMATE ANTI-MALARIAL STUDY
FLA*MODIUIM CYNONIOLGI - RHE',S MONKEY

SPOROZOITE INDUCED TEST

\V P: 249252 0k

B~76365*

1 JTE REC'D: lec. 19E32 k~

QUANTITY. a

V H!LE 3- 2.

ROUTE:

RADICAL CURATIVE TEST

POSE (mg/kg) C~~)MONKEY NO. RESL LT

2.0~~~fa I 2 ~~=tl

C.33162 3 3 l se on l d a 1O 1

2. 31 -- 7 .e an = -r I'



CDRI PRIMATE ANTIMALARIAL STUDY
PLASMODIUM CYNOMOLCI - RHESUS MONKEY

***5POROZOITE INDUCED TFST***

(R1eVali,; ti;.n rn_;sult.s)

WR: 249")52

BN: EJ 76 235

DATE REC'D: DCC. 1982 0 (--1-,13

QUANTITY: 2 gin. C 13

VEHICLE: Methyl cellulose 13CO C

ROUTE: oral
INt- cut - (cvI 3  _ Nh.

Ch 3  "3

RADICAL CURATIVE TEST ( 7 d-_y treat2-ent)

DOSE (mg/kg) base, MONKEY I[ESULT

1.00 3230 Cured

1.09 3252 Curod

!. O 3372 Cured

1.7O 3507 'ured

0. 316 3201 Cur,_d

,.316 3363 Cur±ei

0.316 3364 Cured

0.316 33,32 Cured

.316 33 3 Cured

.0 3253 Cured

0.19 3237 ?,?lapse on day 19

3. 3 32 Curi9<

93.19 3 3S,7 Cured __

j'.jl r 17uire 5 :I,/': . 7 3-,ys us,d

C1 C, I? ' J ) , ,



! 7)

CDRI PRIMIATE ANTtiMALARIAL STUDY
PL.AStMODIUM CY'NOM',OLCI - RHESUS MONKE.Y

*"*SPOROZOIT-: I"4DJ-CED TEST'~

BN: hthI

DATE REC'D; 15.6. 19835

QUANTITY: 2 gra. i3 6( )

VEHICLE: M-,ethiyl Cellulose

ROUTE: ora-l

RADICAL CUR,' FIVE TEST 7 day cr±atr.~nt)

DOSE (mg/ko) hase MONKEY RESULT-

!. 25 3333 cu.rcd

125 3 3 36 Cured

!.25 3339 ckured

i.'2 5 ~1 "r c.d

i* ~'5335" C,:~

*C-f orzuir~ .5Y.> 7 d.p';s was us-.



Date: April I
1987

CDRI PRIMATE.ANTIM.4ALARIAL STUDY
PLASMODIUM CYNOMOLGI - RHESUS MONKEY

* SPOROZOITE INDUCED TEST ***

WR: CORI 80/53

BN: Illrdif°

DATE RECD:. oiCl

QUANTITY: 2 gin. -=

VEHICLE: Methyl cellulose

ROUTE: Oral

RADICAL CURATIVE TESING
DOSE (mg/kg) MONKEY # RESULT

8.75 x 1 day 3983 Relapse on day 24

8.75 x 1 day 3986 Cured

8.75 x I day 4000 Relapse on day 22

8.75 x 1 day 4042 Relapse on day 24

8.75 x 1 day 4085 Relapse on day 81

8.75 x 1 day 4088 Cured

2.92 x 3 da 4001 Cured

2-92 x 3 dnv 4002 Cured

2-92 x 3 day 4005 Cured

2.92 x 3 day 4078 Cured

2.92 x 3 day 4079 Cured

2.92 x 3 day 4080 Relaose on day 28

2.92 x 3 day 4081 Cured



CUIRI 1114MAIL AN11MALAIAL SIUIJY
PLASMODIUM CYNOMOLGI - RHESUS MONKEY

SS?OROZOITE INDUCED TEST**

R:CDRI 83/302

PATE EC'D:

QUANTVJY 50C, mge.

VEHICLE: 1.-thy1 e11i(

ROUTE: oral.

RADICAL CURATIVE TEST

DOSE (mg/kg) MONKEY 0 RESULT

4.0 3091 -,11" -layi~ 12

4.0 3092 )nfl'. 15



-4-

CURI P1R1MATE ANTIMALARIAL SUY

PLASMODIUMI CYNOMOLGI - RULSUS 14ONrEYK ~ SPOROZOITE INDUCED TEST

jjj CORI 03/3-33

ON:

DATE RECID:

QUANTITY: 500 Mcl

VEHICLE: .11,thy I 1uis

ROUTE: oral -

RADICAL CURATIVE TEST

DOSE .(mg/kg) bnMONKEY IRESULT

4.0 3218 ).1i~. n iLi I,)

4.0 3219 R,4ii so ,nl ay 1.

4.0 3221 Rf.l,-pStu :)n day 10



CUI10 I'IMAIL ANI IMALAIIAL !IUUY
PLASMODIUM CYNOMOLGI - RH1ESUS MONK.EY

SSPOROZOITE INDUCED TEST

WW. CDRI: 85/41

DATE 1.f'D -C.1~ - OCco CHI

DATEHEVD attiniquirl:3.ine. 2if PO 4  c0

QUANTITY: 5 3'~ 0mg.

VEKICLE: 1-.thyI. C,1Iluj. SQ NH,

ROUTE: Oral

RADICAL CURATIVE TEST

DOSE (mg/kg) bs MONKEY # RESULT

- 1, oC 32FB6 "- r-. ~-c i~i:.

* -in



dCUI PRIMAIL ANI IMALARI AL SIUUY
PLASMODIUM CYNOMOLGI - 1IILSUS MONKLY

, SPOROZOITE INDUCED TEST "

R: CDRI •:. S/IR5
8 (4-aimin:,-1-:nthv,1-but~I -, i ain:,

LUATE RSC'D: 6-7-1985

QUANTITY: 530 m.

VEHICLE: M'thyl celltu] se
NH

ROUTE: r ral tI

RADICAL CURATIVE TEST

DOSE (mg/kg) MONKEY I RESULT

1.78 - -. 3337 R. - .n "a, 13

1.73 '314' .'' :r;u ' -13

1. 7TO 3.3 I': - :I -, ,

1.78 33541 n'l' t:" vn d 13,



CUM P911) MENIII.A fL S UDY
PLASMODIUM CYNOMULGI - JoILSUS MO0NKEY (Pg

~"SPOROZOITE INUCED) TEST_*

44. CORI 85/276

ON:

DATE REC'D: 1-0-7-19P.5 ~

QUANTITY: 60 g.c,

VEHIICLE: Nethyl Cellulose .(; Nf--C*Ph

ROUTE: Oral

RADICAL CURATIVE TEST (7 day tzeatment)

DOSE (mp.g/kg) bkse MONKEY -RESULT

3.16 3 22 Cured

3.16 321Q Cuired

____3. 16 3C9 Cre J

1.0.0 _________ 3213 f______ _________

cblr~.u Il2 ~ Srr~'~b:- 7 *i., s Ias 1s.-i a~s

comt-3l.ancfl- drug. ____________



Date- 12.1.87.

CDRI PRIMATE ANTIMALARIAL STUDY
PLASMODIUM CYNOMOLGI - RHESUS MONKEY

***SPOROZOITE INDUCED TEST***

j.,0.CDRI 85/276

BN: lind (expt. 2).

DATE RECID" July, '6. -

QUANTITY:400 mg Kt%

VEHICLE: Methyl calliulos-c

ROUTE: Oral. CN " '

RADICAL CURATIVE TESTING (7 day tetsmnPft)
DOSE (mg/kg) MONKEY

1.00 3813 'Cured

1.00 3816 Cured

1.00 3818 Cured

0,316 4054 Cured

0,316 4057 Cured

0.316 4089 Cired



CDR] PURINfrf4 .r:Ti;!.A;uAL STUDY j Vg. 3)
PLASMODIUN CYNOH1W.GI - IESUS MONKEY

*'_SPOROZOIIE INLUCEI) TEST_***

4i'-- CDRI S5/277

EN: 
C k

DATE REC'D: 30-10-1985 itCC <i

QUANTITY: 500 Mg.

VEHICLE: Ivethyl Cellulose NI-(CHI -) CI.-eNt-c-

ROUTE: Oral

RADICAL CUNATIVE TEST ( 7 day treatmznt)

BOSE _(nikql) MONKEY J RESULT

3.16 35- 2 Cur -.d

3.16 3,1 0__red_

3.16 3>3 Cued_

i. OO 30 32 ,,_ _ _

1.00 3___ 34 7 ________ 2i______

1. O 3" 7$ Cur.-i

0. 316 1,1 Cure

3.316 3590 Re!EP se on dvy 45

0.1316 360) Cured

*.Chlorocu ins , 5 nm i./k'/ '< ., ,

_______________Co3ni'n j~frfl '2*[



CORI PRIMATE ANTIMALARIAL STUDY Date; 12.1.87.
PLASM'ODIUM4 CYNOMOLGI - RHESUS MONKEY

SSPOROZOITE INDUCED TEST

SCDRI 85/277

1ind (Expt. 2)

PAT W P'July 1986 CH3

400 rag

yf I CLF: Methyl cellulose 3

3 11

RADICAL CURATIVE TES!T 7 day treatment)

POSE (mng/kg) MONKEY # RESULT

1 .00 3993 Cured

1 .00 3994 Cured

1 .00 4006 Cured

0.316 3987 Relapse an day 28

0.316 3999 Relapse on day 19

0. 316 4003 Relapse an day 18



PLASPIODI U1 CYNLOh~ULl ~IMES1Si IL Y ( 4
*_SPQROIZOI1[ IW3!;QD TEST

r)3
DATE REM': 3-013 .c

QUANT ITY: 5 C-) [Tic-I

VEHICLE: N-ethyi Cellulose NIC ~N~

ROUTE: orzal Li

RADICAL CURATIVE TT day t r tm-2-)t

DOSE (rnQ/kQ MOKE R-- - ____ ____PESOLT_

3.i6 C9 -_____ _u re d ____

3* j ___ ~2iL.-.cu red

3%4 ~~Cured______

3 137 ele-so. 3nlC 3,1

9 9 Curec.

______5_ 1,751 ~ 2.1) .: 7 6,av'L: was ->5 a-



PLASMODIU1I CYprjIUJ - I,)SUS LII EY -

SPOROZOIE. IMUMI) TEST "i"

*jR. CDRI 5/275

BN: I
C('113  c 1/

DATE REC'D: 31-12-1985

QUANTITY: 50 Ing

VENICLE: I:,thyl Cellulose N--i . , c.- cii,-N/1t

ROUTE: Oral 0

RADICAL CURATIVE TEST ( 7 day treat:ment)

DOSE (,iq/k) base* MONKEY # RESULT

1.0 3645 Cured

1.0 3653 Relapse on day 29

1.0 365: Cured

0.316 3645 Rplapse on day 22

3.316 3649 Rc-lepse on day 22

3.316 3 Cured

.3.10 3on day 21

0. 1 3,55, Relapse Dn day 79

o.2O 374', Relarse on daN 16

* Ch1orocu ine ,'5 -x. 7 days w.Is u~sed as

cZ~fio .ir,-tui.



CDTI PAI MAIL AN( Ii %. I AL Si UUY -l

P LASOIUi)IM CYiiuUIIUL GI - KI ILSUS 1-INKLY-
SPOROZOITF INDUJ1CED, frEST__

=1 COI85/285

DATE REC'D: 31-12-19a55iC

QUANTITY: 50') Mg.

VEHICLE: Methyl Cellulose C- W C/ N 2

3 b,
ROUTE: oral L 3 0

RADICAL CURATIVE TEST 7 jy

DOSE (g/qbse MOPIFY # PESULT

_____1oC3613 :red

1.00 3____C-1_________________

3.316 3 $)5, --in ri ?,

:316 __________ n~ j~'

). 10 3~~~~~~-6 1 1______________

1______S, ___ e~~cn6v1

1,) 3rcui: 3 6;/k na~ >' 37, 2i~.s~~



CURI PRIMEIL ANTIMALARIAL SIUDY Date:12.11.87.
PLASMODIUM CYNOMOI.GI - RIhESUS MONKEY

* SPOROZOITE INDUCED TEST ***

WR: CDRI 85/285

BN:: lInd (Expt.2)

DATE REC'D: July 1986 hj o 3 o

QUANTITY: 500 mg

VLIIICLE: M ethyl cellulose N" C--CH-CH. c- c t411

I 3
ROUTE: Oral 0

RADICAL CURATIVE TEST (7 day treatment)

DOSE (mg/kg) MONKEY I RESULT

1.00 3845 Cured

1,00 3846 Cured

1.00 3848 Cured

0.316 3981 Cured

0.316 3997 Cured



PLASM"OD' I UCY I r L .LGi - ;,ES JIEY61 PO O O T,_ IlllJ;.C:(( 1 ST

BN: I

DATE REC'D: "5-1-19a6

QUANTITY: mg ,. : ...

VEHICLE: etl I Cellulos,3 N- 2

ROUTE: r 4-- -t

RADICAL CURATIVE TEST (7 dzy treatment)

DOSE (mri/kg) !ONKEY , RESULT

3.16 3 11 3 _6 _ Cured

1.00 3737 Cured

1.00 3744, Cured

-).316 3"5 Relase on day 27

.3PJ _,___ Re(21.e on d, 22

*cliloroauine x 5 m:4: (ix!s'i , x 7 days was used

as companion drug.



ODRI PRI':I I ',J .1. JAL ,)'[UDY

PLASM'iODIUM4 CYNO.O1LA.I -. Kii[2.US I401KEY (
SPOROZOI'I'E 1 [ti 'ICr.U "rEST

449; CDPI .56/4

BN: I

DATE REC'D: 15- 1- 19s6• C(j C

QUANTITY: 500 mg.

VEHICLE: Methyl Cellulose.Ci 3W 1- C H ( C % 11
ROUTE: oral I 3 11

RADICAL CURATIVE TEST (7 day treatment)

DOSE (mg/kg) Aese * MONKEY # RESULT

i. 00 rrc

i.00 3 Iq7 _ r,, rej

0.316

0.316 311.. 7 cI reL

- , 5 mJ/k'! -. e :-7 was', . u . :i - _

c:)mflPi9fl dru-j. _____________



* /
CUU I'RIMAIL ANIIMALARIAL SIUUY Data. 12.1.137.

PLASMODIUM CYNOMOLGI - RHESUS MONKEY
* SPOROZOITE INDUCED TEST ***

*WnR CDRI/864

BN: lind (Expt. 2)

DATE REC"D: Jul y 1986 UCH 3

QUANTITY: 300 mg H3 C° - "

VEHICLE: Methyl cellulose N ¢

NhC H -(c "o -ROUTE: Oral 1 3

RADICAL CURATIVE TESTing ( 7 day treatment

DOSE (mg/kg) MONKEY # RESULT

1 .00 4007 Cured

1.00 4009 Cured

0.316 3922 Cured

,0.316 3924 Cured

__0.316 4004 _Relap.s. o 9 day 59

0.10 3920 Cured

l.lO 3996 Relapse on day 12

I

I.



PLASM'ODIU;'I y~I~U -L ii .L; 1.10;KEY(

SSPORO 0]T[ IJEL __

BN:

DATE REC'D: 1l~ -~-*--

QUANTITY: ~ Xir.

YEHICLE: .eh]CeUIS 4--Ci-

ROUTE: oral 0 (CiI0)

RADICAL CUPATIVE TEST (7 diay treatrlctft)

DOSE (nrq/kq) base MONKEY 11______ RESULT

3. 16 R-1sps-2 Dri d~y 16

3.16 38 19 ! ela~psQ36f day 15

1.003S43 Relae-ase on da' 1

1.03 38, . Relapse on day 22

* hio~ ume~ 5 m/Y ~sx7 days aE5U~?]~



CLIR I P;% I 2;AlC Ill i 1 A~ fi''AL S iUDY
PLASMOD)IM~ CYNO:ik' ',I - j s 2)7' ~ ~ ~ ~ SPORO/GITE IWi~VPS

C113
DATE RECIO: 25- 1 986 1

QUANTITY: 3 00 mij L
VEHICLE: ,.ethyl Cellu1 :se rj I ii- 1/ -4); N

ROUTE: Cr-al0

RADICALCURATIVE TLST (7 d~ytreatrit)

DOSE (twp~) 3baIs e MONJ~KEY d RESULT

3. 16 39 D___r2)se~ d-y 15,

3.*16 323 - , !aES2 Din c-,y 24

3.16 36253 Relaose on d,-' 1 5

*ChIoroquine ( 5 -gp,,g ba-se '~7 daus wc-,s used

as the corabanio5L-dru-7 ._______________



CDRI PRIMATE ANTIMALARIA! STUDY
PLASMODIUM CYNOMOLtAI - RHES'JS MONKEY

.**SPOROZOITE P 4WUCED TEST**

WR: 254715

BN: DL 09293 -

DATE REC'D: December, 'a5

QUANTITY: 2 gm.

VEHICLE: Nthyl Cellul.se
No- Cl-(Ctj' N-Mil,

ROUTE: oral en)

RADICAL CURATIVE TEST 7 d,,y tri. -,

DOSE (mg/kg) base * MONKEY RESULT

1.00 36B4 Cured

1. 00 3691 C'red

3.316 3696 Cured

3. 1637 Curedi

EXPT.? TI.

3.316 3702- Cured

0.10 3683 Cured

0.10 3693 Relapse on day 46

ChJ. :rOqui e ;- 5 cl/;tj b ; : 7 days wa-s uL,_i as

t:he conpanion drnv.



j 12)

CDRI PRIMATE ANTIMALARIAL STUDY
PLASMODIUM CYNOMOLCI - RHESUS MONKEY

*-*SPOROZOITE INDUCED TEST***

WR: 254763

BN: 5L 093i2

DATE REC'D: DZC. '85 i

QUANTITY: 2 gin. 113

VEHICLE: Methyl Cellulose 13 N

ROUTE: Oral

RADICAL CURATIVE TEST ( 7 c.-*i tr )

DOSE (ig/kg) (Base * MONKEY RESULT

EXPT. I

1.00 367-1 Cured

o360 Cured

0.316 73*3 Cured

0.316 373" Cured

2XPT. I I

0.316 3701 Cured

: 16 c7,mnwir~

0.10 3702 Relapse on day :6

.10 37' Relapse on day 50

.CV-1_:rzci~u ' 5 r- / ]i" 1. :.~ ~. S u . . as thb c'-m-nnion

drug.



13.-

CORI PRIMATE ANTIMALARII4L STUDN:
PLASMODIUM CYNOMOI , - RHESUS MONKEY

WR; CDEU***SPOROZOITE INDUCED TEST***

BN: I

DATE RECID: 15-1- 196

QUANTITY: 5 00 mg.

VEHICLE: tlethyl Cellulose

ROUTE: .0a1 till

RADICAL CURATIVE TEST (7 ti' trF,,t:ri t)

DOSE (mig/kg) b se * MON K FY -RESULT

3819 cured

1J~332? Cured

0i.316 3 32" Cured

* hlorouine )5 mgj/kg hi-s ' 7 d: y! was .iscd as

the cTorifliofl drug.



CORI PRIMATE ANTINIALARIAL STUDY
PLASMODIUM CYNOMOLC[ - RHESUS MONKEY

***SPOROZOITE INDUCED TEST***

BN:

DATE REC'D: 15- 1-198601

QUANTITY: 500 rag.- ''

VEHICLE: ;letylyl Cellulose

ROUTE: oral Ni-H(Ct),H- ~1

RADICAL CURATIVE TEST ( 'd t t:;,.fnz~

DOSE (mg/kq) *MONKFY R T

3 6~~ f6t e~

3 ti~/j V .z 7 uay s- usc

rh( c. rlil dzuj;.



Datez 12.1-87.

CDR] PRIMATE ANTIMALARIAL STUDY
PLASMODIUM CYNOMOLCI - RHESUS MONKEY

***SPOROZOITE INDUCED TEST*,,

WR: 238605

BN: BK 73252

DATE REC'O: Feb. 86

QUANTITY. 2 m

VEHICLE: Mathyl cellulose N
Ni- c tj - L~

ROUTE-z Oral. c O-NK

RADICAL CLJIATIVE TESTIPJG
DOSE (mg/kg) MONKEY RELSULT

2.2 x I day 3915 Cured

2.2 x i day 3916 ~ured

2.2 x * day 3917 Cured

0.316 x 7 day 3849 Cured

0.316 x 7 day 3850 Cured



Date: Apri*. 15,
1 987

CORI PRIMATE ANTIMALARIAL STUDY
PLASMODIUM CYNOMOLGI - RHESUS MONKEY

SSPOROZOITE INDUCED TEST**

WR: 197236

SN: BL 20274 0

DATE RECOD: Oct. 186 CLIHq C C H3

VEHICLE: -cl O ".~c2 oc6 H,5-

I: Intra muscular

RADICAL CURATIVE TEST ING (7 day treatment)

56- (mq/kg) MONKEY #RESULT

10.0 4348 Relapse on day.9i

-- 10.0 4350 Cured



Table 1.: Causal prophylactic activity of primaquine it 9 day

treatment schedule against eporozoite induced infei:-

tions of F.cvnomalgi in rhesus monkey

Dose No. of monk eye Days delay in oniset
mg/kg Protected/Treated of patency

1 .00 4/4 Cured

2.00 4/4 Cured



Table is Causal prophylactic activity of primaquine in 3 day

treatment schedule against sporozoite induced infec-

tions of P.cvnomolai in rhesus monkey.

Daily dose No. of monkeys Days delay in onset
mg/kg Protected/Treated of patency

0.316 0/6 0,2,3,5,6,7

0.62 0/5 5,6,6,6,r

1.00 9/16 7,7,9,10,11,16,24

1.78 25/25 Cured

3.16 11/11 Cured

10.00 4/4 Cured



iT..'-r. I' 1.,

~L : i I'. t \l,,l I, ; .' ,.: li,

PUR LJ.Ii I'., i N.

t1I1: SIGMA

DATL RC'D: DEC. '82

vUAITIT'Y: 50 gin. it -3 - ./

VEIC'LE : 1-1C o. J

I WO! Ll: oral I H - ( C I(.f, -4 hl

Treatent PROI'IIYL\VT" II - T (Single dose bioaszay)

L).E ( ! kq) day M.lllUL' 11I. 1RESULT

5.34 -2 37,13 Pate nt on day 9

.34 -2 37 4 Patent on day 10

5.34 -1 3751 Patent on day 11

5.34 -1 3752 Patent on day 11

5.34 0 3749 Cured

3.34 0 _3750 Cured

1.78 -1,3,+l 3753 • Cured" :.-_

vehicle control 3705 Patent on day 8



CDRI PRI";TE AiTINIALARIAL STUDY
PLA-.S:1DIU!'. C: , r LGI - RHESUS MONKEY

* SPOR TO1TE . ,DXCED TEST *"

V5(': aCGJ,-i 52

zN :

ri ,TE REC'.D,:Oc-t. 1983

i:ANTITY:

VEHICLE: No:rnal saline

.UTE: I ntra-venous

R:C'I'M L \CTIC TET (9 day test)

DOS , E Th/kC e_____a .'j .;:'2EY -__ P (_ULT

2.23 2241 \eative till oay 70

2.23 2242 Negative till day 70

Control 2227 Patent on day 8

1.11 2328 Negative till day 70

1.11 2330 Negative till day 70

Control 2107 Patent an day 9

2338 Patent on day 9



1 1: RW T* -.I N ID

u ''3,!U'*J V - RHSUS MK4,N.EY
~ SPF.::>IE HDUCED TEST .

UD*TE PEC'-L: O~ct. 1963

qNilly:

V ' hC L E: N~ormnal saline/i-iethyl cellulose

ROUTE: Intravenous/Oral

%('Y~1.ATJC TL1,1 (9 day test)

DOSE (Mc/ko- (base) 'KEY ------- EU

2.12 2243 (i.v.) Toxic died after 2 doses

2.12 2244 (i.v.) Toxic died after 2 doses

1.06 2203 (oral) Petent on day 14

1.06 2205 (oral) Patent on day 14

Control 2092 Patent on day 9



!Th?'iD ~F T

199.507 R earm~ t~

~:ZP 13076

bLL I. eC 1903

, HICLE: Methyl cellulose

PI~fl~ ~jICTENT (3 day test)

[TSE (:;-/i-c) (base) f___E L SUT

10.00 '1__ 365 Fatent on day 16

10.00 2366 Patent on day 17

___3.16 2360 Patent on day 17

3.16 __ _ 2363 Patent on day 16

1.00 ____ 2361 Patent an day 11

1.00 2369 Patent on day 11

.316 2367 Patent on day 11

____.316 2368 Patent on day 11

Control ___2327 Patent on day 9

2378 Patent on day 9



iiASI-Ib] u:l. R ESi

/7 J11 5 Log ILS001)

* .LEc!2, Oct. 1983

-rf!CLE: %~Ormcl sailfl2

Intra-venou5-

fI -i'1 ATI TIEST (9 day test)

S ~E (ITIC/~c k. vY b~ e

2.pI ~ ___ 22 _ _P~ternt on day _5

_____ 234 Patent on day 1

Contrl ~~.____ 229 Patent on day 9 __



F~;!J1>~ '- >f LGI - PESUS t-2!KEY
- ~ s~or:':: TE U:UE0 TEST_~

!P:2 50, 016 (Rcrrm vc)

8N.; 5K 69981

CATE REC-J Dac. 1983

V;EL CLE: uiethYl cellulose

K lE:Oral

pizoptiY.!ACTiC TE'.T (3 day test)

'Y -SUL,

~ ___ 2321 P~atent on day 13

______2379 Patent on day 13

___ 321 Patent an day 13

3J ~ ___ 2399 Patent on day 12

- ~2400 Patent on day 11

.316 _____ 2401 Patent on day 11

Control 2327 Patent on day 9

- Patent on day 9



SPOPRC7' TE 11,0E I1 ST

I: Ld 5i1 3/472 A~w~Ic~

N CE ormal. saline

i TE:Intra-venous

PCIZOH'> LACTIC TE>17 (9 day test)

rQ(rnq/9) (base) '~[

1 .35 -22,37 Patent an dayjI2_

1 .35 2238 Patent on day 12_ _

Control 2229 Patent on day 9 -



t .)

,:t; r.5 L C ,.['L ,. ?: - L':. '5 15 2K.

A 2 154E

-.: .ec. 1983

:','T TY :

rLE iethyl cellulose

E Oral

PI Of T L (Ti" IL>T (3 day test)

'.)SE -(base) RE c R LT

1P.00 2384 Pzltnt on day 11

2306 __i-tent on day 11

3.16 2385 Patent on day 11

3.16 2387 Patent on day 11

1.00 2382 Patent on day 10

1.00 2303 Fatent on day 11

0.316 2386 Patent on day 10

0.316 2399 Patent on day 9

Control - Ptent on day 9

223, Patent on day 9



RC: j,Ji 33

U.%E jCD[: Oct. 1963

J i TY :

%VEHICLE: Normal saline/iiethyl cellulose

'TJT:I ntra-venous/oral

ii'I*L. A(TIC ILNI ( 9 day test)

POSE (lcijky) (base) AE____ ____ .ESLT

15 8 ___223 5 i .v . Patent on day 12

1.58 __ _ 2236 i.v. Patent on day 11

Control ____ 2229 Patent on day 9

1 .58 ____ 2329 oral Patent on day 14

1 .58 2331 oral Patent on day 15

Control 2338 Patent on day 9

Control _____2107 
Patent an day 9



/:RCGJv 162

T .ECb:Oct. 1983

~TIT Y :

VEHCLE: Normal saline/Ulethyl cellulose

':U.E: Intra-venoUs/Oral

P0H LACTIC TL>,T (9 day test)

LSE (mq/kc) j _________ Ir~KY_______

2.*94 2277 (i.v.) Toxic; died after 4 dosE!s

2.94 22783 (i.v.) Toxic; died Pfter 5 dosus

1.47 2204 (oral) Patent on day 13

1.47 2206 (oral) Patent on day 13

Control 2192 Patent on day 9



CDRI PRIMATE ANTIMALARIAL STUDY
PLASMODIUM CYNOMOLGI - RHESUS MONKEY

SPOROZOITE INDUCED TEST

6890 ( RC.-M 161)

ZP 38500

TE RECID: Dec. 1983

Q rANTITY:

VEHICLE: Methyl cellulose

ROLTE: Oral

PROPHYLACTIC TEST (3 day test)

DOSE (mg.. kg) (base) MONKEY NO. RESUL

10.0 2392 No patency till day _60

10.0 2394 No patency till day 60

3.16 2391 'Patent on day 14

3.16 2393 Patent on day 13 _

1.00 2390 Pagtnt- nn dy 1_

_ .o; - *0-on- ? Pa e on __, A- --

0.316 2397 Patent on dat 14

0.316 2398 Patent on day 14 _

Control 2396 Patent on day 9



CD RI P .T- ANT,. I V; A I,,L STUD'
PL#S 'OD U 

,  
:;. .tLG R!iLSUS m-,,,,EY

" SPC '.+?!TE rDUCED TEST *

/U: CDiri 83/383

l[ATE ,EC'.D:

QUAIITJTY:

.'EHICLE: Methyl cellulose

PQUTE: Oral

PIS'HA_&TIC TELT (9 day test)

COSE (mg/kc.) (base) ' FDEY FRESLILT

3.25 2289 No patency till day 60

3.25 2290 No patency till day 60

1.62 2333 No patency till day 60

1.62 2335 No patency till day 60

0.51 2332 No patency till day 60

0.51 2334 No patency till day 60

Control _ _ __2230 Patent on day 9

2338 Patent on day 9

2107 Patent on day 9



CDPI ." A,' Tr , ,:A ,,.AL STUDY
PLA SMGIU :" LV"9!.' LGI - RHESUS OIKEY

.. _ ',C"C~iY _. INPDUCED TEST *

/': CDHI 83/382

E ,: -

JUAN ITY:

VEFICLE: Methyl cellulose

ROUTE: Oral

PROPHYLACTIC TEsi (9 day test)

COSE (m/ko)(base) I .,rY ___,,.....___. RESLT

3.25 2286 No patency till day 60

3.25 2288 No patency till day 60

3.25 2325 No patency till day 60

3.25 2337 No patency till day 60

1.62 2320 No patency till day 60

1.62 2322 No patency till day 60

0.51 2326 No patency till day 60

0 .51 . . ...',3 No patency till day 60

Control 2230 Patent on dey 9

2338 Patent on day 9

2107 Patent on day 9

.=..il im " 
m

II II I~~i Imn6



CDRI PRIMATE ANTIMALARIAL STUDY
PLASMODIUM CYNOMOLGI - RHESUS MONKEY

SPOROZOITE INDUCED TEST

SR: 242511

B3N: W 78592 H3 CO 0I

O)ATE REC'D: Dec. 1982

QUANTITY: 2 Gms. NH -e.If-(,t.).. . .

VEHICLE: Methyl cel lulose

ROUTE: Oral

PROPHYLACTIC TEST

LOSE (mg/kg) (base) MONKEY NO. RESL .

1.78 2700 No patency till day 70

1.78 2701 No patency till day 70

1.00 2702 , No patency till day 70

1.C0 2703 No patency till day 70

0.316 2704 No patency till day 70

0.316 2705 No patency till day 70

0.10 2720p No patencgy111 dAy_ 2

0.10 2722 Na ptency t2ll dy

Vehicle control 264, Patent tnr ey _



CDRI PRIMATE ANTIMALARIAL STUDY

PLASMODIUM CYNOMOLGI - RHESUS MONKEY

SPOROZOITE INDUCED TEST

N1 R: 242511 (Revalidation results) 0 3

F: BJ 78592 c

F; TE RECID: DEC. 1982 N3 LO

QUANTITY: 2 GQns.

VEHICLE: Methyl cellulose CH

R, UTE: Oral

PROPHYLACTIC TEST ( 3 day test)

DS)S (mg/kg) (base) MONKEY NO. RESLLT

0.316 2895 No patency till day 70

0.316 2896 No patency till day 70

0.10 2897 ,No patency till day 70

O-1O 2898 No patency till day 70

n- I0 2899 No patency till day 70

0.10 2900 No patency till day 70

0.10 2901 No patencykill day 70

0.0316 2902 Patent on day 18

0.0316 2903 Patent on day 13

Vehicle control 2812 Patent on day 10



H- dt.

DAYL ItLC'U: E, 2

UMTITV: 2 gh I

VUIICLE: !ethnyi Cz'11u13se ~ 3 C

f?(uri: oral

pmi IYILAC I C Ht l' Si.ogle Dose bioassay)

.0)-2 37 3 Patent on c~y

-231739 Paten~t -)n j2.

030- 1 3674 Patent on da 12

0 . 3 00 -1 3741 Patent on -aay 10

.. 300 C0 37 40 Patent in 1,1 y 13

_____ %~7atcrn ; . n iJiy14)__

vq'.hicl,2 control 37 ~Patent on ae



DATL 1IEC'D:?e.*.

QUANTITY; 2 *r

YOU~CLE: ':-thi Cellulo~se

-7 C2

.. LL 4 L21 -- 7-------



I I I_ UIT i Im .I Y PI'.LJ ) U [UIr. CYi ~ ',iU. i - 1lli2U li fi Li. Y

ROORZOTE IIDUCEU , T

00I : -.3,5 4 -

DATE REC D) !1 ;. Ho. - .RE U

QEHICLEI: 5 ,, 'F

112

ROUTE: ctr:1 r t4

PROPHYLACTIC TEST ( ..c,''c ,it..:'

DOSE (mr/kl). HON'(EY 110. RESULTC'

.316 36 o r t j -, i

"._ _ _ _ _ _ _c u ",.r ,

.. ________ ____"_____ ,',___ fl; i_,h- ,-, J o'''r '

,.';?! 3!%9i rt. -,n -dy 14

O.33i 37,":3u

:'["cl.-2 )fntzl 3___.____t:,. '



CDRI PRIM..'Ti: ANTI\ALARIAL STUDY
PLASMODIUM CYNOMOLGI - RHESUS MONKEY

SPORO-I- INDUCE) TEST

R,: 225448

,IN- 585222 
C

DATE KEC'D: 10.10.84 H2CO

QUANTITY:' 5 Gin .

VEHICLE: Methyl cellulose C,1

ROUTE: Oral

PROPHYLACTIC TEST ( 3 day test)

DOSE (mg/k-) (base) MONKEY NO. RE.

1.78 2875 No patenhy tIlL__day 70

1.78 2876 No ptenCy till dL-:.t 70 _

1.00 2877 qo__pateny.iL.a_ 7-___

1.00 2878_ ND pRnmy tiI y- 7o

o.316 2879 No patency till dy_7Q___

0.316 2880 No p ntclli1 a, 7 ..

0.10 2881 14o patency till day 70 _

0.10 2882 No patency till day 70

Vehicle control 2811 Patent on day 9



('UIli I4 iIAI I . Ix . t S i !JIY

IT As. ki )!eW I ~ I C I I HON1

Q~UAif 1! Y: 2 gr.

VL11CLE: tI e t hyI Cellulose

ROUTE: oral

PI1OPHYLACT ' 11 ,,[ ( Sinlgi.? ci e boes

* 34 -~~ Pai..ent ~a- .

8"-3 3 9cI/

-.- 3 3 6Cured

____ 0 391 ureci

V~hicle control 39190 Patent on od' 8



CDRI PRIMATE ANTIMALARIAL STUDY
PLASMODIUM CYNOMOLGI - RHESUS MONKEY

SPOROZOITE INDUCED TEST

IXR; 238605 1

13. BK 73252

C H3
D. - EREC'D: 10.10.1984 HCO f

OUANTITY: 5 GS._

VEHICLE: Methyl cellulose NH- t- NH

ROJTE: Oral

PROPHYLACTIC TEST ( 3 day test)

DOSE (mg/kg) (base) MONKEY NO. RESL T

1.78 2887 No r(atency till day 70,

- 1.78 2888 No patency till dey 70

1.00 2885 No patency till day 70

I.GO 2886 No patency till day '70

0.316 2883 No patency till day 70

0.316 2884 No patency till day 70

0.10 2835 Patent on day 17

0.10 2836 No patency till dy_ 7D

Vehicle control 2811 Patent on day 9.



CDlM I1111 IMA[ N4TIMALARI. SIONIY
PLASNMD UI. CYOHOLCI - RHLSUS UONKLY

SPOIROZOITE INDUCED TEST

: 238605 (R validation results)

W: B< 73252 cr

DATE REC'D; 10,10.1984 cij

OUANTITY 5 gm. m13 c0

VEHICLE: Methyl celluli se ocw j

ROUTE: oral ilN- ci -(",I,
CH,

PROPHYLACTIC TEST ( j -;ay t.±c'

DOSE (mg/kg) base MONKEY NO. RESULT

0.316 3279 1.o _ ,it.ncy till iab 7i

0.316 3280 iNio patency till day 70

0.316 3282 110 .rtency till day 70

3.316 3283 tio .atency till day 70

0.316 3201 No patency till day 70

0.10 3195 Pcjtent on day d

0.10 3213 Patent on day 8

0.10 3214 Pitent on day 8

.).10 3219 Piitent -,r, I ty 5

0. 10 .3284 ---tent " n b~' _

0.0316 3215 ratinL n O,," ... . .

0.0316 321: P.Rtei-. r, ,In, P

0.0316 3'21 I i .

0. 0316 3?1 1 r .t . n - ...

Vehicl,2 control 31 9c .lit n o 'h" I

3205 .' etelt .)n dy £:,



L,73232

WATI UM{ : 10. iu. 19-D4 3

IJU~bITY: 5 gut.

\LH1CLE: M-ethyl Cellulose K K1~~-

HOWIJL: Oral 1-4 CI-~N

111ainfl Ilol vL AC I IC IISSinglI dz-.e bi~assay)
__~~R Ii! T~3'

-1 373S -- 2tent c- n dqyl 2 ___

o. q4S -1 -___ 373 6 !tnt onf Qdem1

3 ~~ 37'5_

V-1hicle control 1705



W!UJI 22

VLIIICL'- !:ethy! C c lulse J('3 t

n JI 10 t- 1; y okI0

43 d~9 I-5'?~ ny 16

2. &4 003 cured

o ____ Curia ______

V-'-ice c:ntrZ1 Pcmer o ;r " 6,-



CDRI PRIMATE ANTIMALARIAL STUDY
PLASMODIUM CYNOMOLGI - Pr-JESUS MONKEY

SPOROZOITE INDUCED TEST

CDRI RCG9 (Bromo-primaquine)

TE REC'D: July, 1984 . 3 O/

iS'UANTITY: 500 mg.

\ EHICLE: Methyl cellulose Ns- ) -[C t4, R,{

ROUTE: Oral

PROPHYLACTIC TEST (3 day test)

DOSE (mrp/k) (base) MONKEY NO. i ESULT

3.16 2714 Patent on day 19

3.16 2715 No patency till day 70

1.00 2723 ,Patent on day 16

I. OO 2724 Patent on day 18

Vehicle control 2644 Patent on day 8.



CDRI PRIHATE ANTIMALARIAL STUD)Y
PLASMOOIUM CYNOmOLCI - RHESUS MONK(EY

SPOROZOITE INDUCED TEST

wl: z49420 'F3

BN. OKl 56537

DATE RCE : 10.10.1984 CFti '

QUANTITY: 2 gin. 0.

VEHICLE: Methyl cellulse i

ROUTE- oral , mij,
I 3

PROPHYLACTIC TEST (J jay test)

DOSE (mQ/kq) MONKEY NO. RESULT

1.7s 2955 No p,:tency till day 70

1.78 2956 11o patency till day 70

1.00 2957 o Jteincy till :lay 70

1.00 2958 t:Ioatertcy till ,lay 70

0.316 2959 ivo patency till (lay 70

0.316 2960 No i;tancy till 'Iay 70

0.10 2961 No patency till lay 73

2962 [<o jmency till 1 y 70

Vehicle control 2964 Patent 3n diy 9



C~iId I'I !',)I Ad

SPofl'i v i i;- 1) 'H T

DATE'~nA~ 11 D:i~ (3 r~ Ert~ 4

____YLC IC_ ~ I f F F 3 P t et M-2 t.

____3 Pa_ i z. . . tent on el, \r1

______________33-5 Pa----'--- ~ -- t--nt o~n da:ov 10



-3-

CDRI PRIMATE ANTIRALAIUAL STUDY
PLASHODIUM CYNOI1OLCI - RHSUS MONKLY

S1,0110911T I NO0IJCIl) TI S.

WR: 7295

UN: Zw 37017 Ol

DATE RECOD: ay 1985 " -

QUANTITY: 6 gm. I-

VEHICLE: Methyltellulose

MOUTL: oral

PROPHYLACTIC TEST (3 oay test)

UUSL (,ng/kcj) MUNKLY NO. I(L UL I

10.0 3351 Patent on day 12

10.0 3352 Patent on -day 19

3.16 3j53 Pt.jnt )n day 10

3.16 3354 PZte tt on uay 10

1.00 3338 PL Lent an day 10

1.00 3355 Patent on day 10

Vehicle control 3142 Patent 3n day 6



IVi _ _ _ _ _

CORI PRIMATE ANTIMALARIAL STUDY
PLASHODIUM CYNUMULGI - I1ILSUS MUNKLY

SPOROZOITE INDUCED TEST

WR: 93133

D"; ZN 07395

DATE REC'D; May, 1985 Cl -O

QUANTITY: 1 gm.

VEHICLE: Methyl cellulose

ROUTE: oral
NH

iItUI'FIYLACTIC TEST (3 (lay test)

DOSE (m(/kq) MONKEY NO. IRLSULT

10.00 3337 Patent on day 12

10.00 3340 Patent on day 10

.16 
3339 Patent on day 10

3.16 3333 Patent 3n day 10

1.OO 3336 Patent on Jay 9

1.00 3350 P-tent .)n day 10

Vehicle control 3142 Patent on day d.

i4

1II



-

CDRI PRIMATE )VITIMALARIAL STUDY
PLASMODIUM CYNOPIOLCI - RHESUS MONKLY

SPUROZOITE INDUCED TLST

WR: 194905

am;i: ZP 45041 CH (C I O -* C 00 C01

DATE REC'D: ay, 1985 (CN)kt K

QUAN]ITY; 5 gin.

VEHICLE: Methyl cellulose -

ROUTE: oral

PROPHYLACTIC TEST ( 3 JaY test)
DOSE (mg/kq) base MONKEY NO. RESULT

10.00 3369 Ptnt -No iy 23

10.00 3359 P-;tfnt in uy 30.

3.16 3371 'atent on Uay 22

3.16 3373 ,atnt ., 'dy 13

1.00 3358 Pciteiit on day 12

1.00 3370 1 otn.1, day 1.1

Vehicle contr31 3367 Par-ent on day 9.

.y



-6-

COLti 1IUMArL ANfI.ALAI{IAL 51UY
PLASMODlUM CYNOMOLGI - RHESUS MOIlKLY

SPOROZOITE INDUCED TEST

WR: 190729

Ce
BN: XP 45765

DATE REC'D: May, 19u5 h/-

QUANTITY: 500 [fig.

VEHICLE: methyl cellulose

ftOUTE; oral

PROPHYLACTIC TEST C 3 day test)

UOSL (mg/kq) base MONKLY NO. It SLLI

10.00 3357 Patent on day 29

10.00 3362 Pateiit :n day 27

3.16 3361 Patent "-in day 12

3.16 3365 Patent on day 13

1.00 3j60 Patent -n day 10

1.00 3366 Pe tent .n day 13

Vehicle control 3367 Paterit :n day 9

. .. . .. . . . . . . . . .



CORI PRIMATE ANIIMALARtIAL STUDY
PLASMODIUM CYNOMOLCI - HE(SUS HMtIKLY

SPOROZOITE INDUCED TEST

WR. 158124 F cI*

ON.- SD ZZ 997

ATE E D . May 1985CH
Q.UANTITY: 395,0'

VLHICLE. methyl cellulose

ROUTE: Oral

PROPHYLACTIC TEST

OSE (mg/kg) bas- MONKEY No. ULSULT

10. 0 3455 ~i.T"12

10.0 3461 ft.n *-'12

3.16 3453 11

3.16 3458 p..rtn " 11

1.00 3452 "at,.nt ~n day 1I

1.00 3462 flatent ndav i)

Vehicle control 3 19,'. t,? n !ft. ~n (,,



CORI PRIMATE AN4TIMALARtIAL STUDY
PLASMlODIUM CYNON(JLCI - IU3JESUS MUNiKLY

SPOR0701TE INDUCED TEST

/': 214235

DATE RECID: may, 1985I

QUANTITY. '65'0- e O I h

VEHICLE: Methyl cellu1.) e L

ROUTL; Oral

PROPHYLACTIC TEST

UOSL (n1/khl) base MONKLY N0. ft t~ft I

3.16 3457 Pcit-r.L )n kL:-i 1.2

3.16 34 60 P.-,.nrt -3n da~y 10

1.*00 3459 Paztent in .. y11

1.00 3463 ?at--r~t ')n day 11

Vehicle control. 3 4 56;P~t .)n -1ay 9.



CIl I'fIN.AIE A I [.IALAHIAL SIUDY
PLASI.;ODIUM CYHOIOLGI - 11hESUS MOILI(LY

S'R3ZOITE INDUCED 1EST

\R: • 226626

Bth ,. 29421

DATE REC'D: May, 1,5 9 5

QUANTITY: 379 mng.

VEHICLE: Methyl cellulose J
U11I

ROUTE: Oral

PROPHYLACTIC TEST (3 day treat.en'.)

DOSE (mo/kq) mONKEY N'O. -RESULT

.0 3534 [ent on tiny 9

10.0 3555 Fatent on t o y 10

3. 16 3556te nt :n day

3.16 3553 Patent o)n oay 10

3.0 3506 ?atent zn D -y 9

1.00 352) raicent nn d-- 9

'h.=,h~i~c!,*~.9 ntr-g 3501 Pptmt on C'- b _

.. . m__ __ __ ___i__ ___i__ __ __ __ __ __ __ __ __ __ _



1,: j 76365- '

~u..wcu~Dec. 'E~2

QUAln ITY: 2 m

VLIIICLK: Methyj.Cllulose '

HOUTL: oral 
3

Ni c'

PHOPHYLACHC 11 S T -(3 day Trectnre :.t)

~) h (k) W____________ 110.H hi______________ L UL T

380:3___ Patent on day 1

0.316 3909 Patent on day 14

0.20 ___ _ 38.11 Patent on dlay 11

?10 3__ S___ 314 Patent on day 11

--. 0316 3806 Patent on di y 10

___0. :316 _____ 3307 Piatent and"9 _

vehi~cle control 3s510 Patent on d,~

______________3_ t3, 12 Pat(ent onda8



Date. 12.1.87.

CORI PRIMATE ANTIMALARIAL STUDY
PLASMODIUM CYNOMOLGI - RHESUS MONKEY

***SPOROZOITE INDUCED TEST*

WR: 197236

BN:. BL 20274

DATE REC'D: ct. 19086. -

QUANTITY: 2 0in Ngj N. l.

VEHICLE: N

ROUTE: Intra mueculer ci2lLc 1s

PROPHYLACTIC TEST

DOSE (mg/kg) MONKEY RESULT

31 6 Cured~

10.0 4 1 -9 Pgtmnt nn ly 12

d A7 ~gn nrn 3


